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(54) Wrist instrument and electronic apparatus 

(57) An electronic apparatus which enables minia- 
turization and has not only good electromagnetic shield- 
ing characteristics but also good resistance to impact. 
The electronic apparatus comprises: an instrument 
case 309 comprising the upper case 301 and a case 
back 302, an electromagnetic shielding body 100 which 
is contained in the instrument case, and electronic 
members, for example, an analog board 28 or 54, a dig- 
ital board 54 and the like, which are disposed in the 
shielding body 100. The body 100 comprises a pair of 
half body members 18 or 52 and 47 of shielding mate- 
rial. One of the pair is a f irst shielding member 1 8 having 
a standing and surrounding periphery 19 and an open- 
ing 18k at an end. The other of the pair is a second 
shielding member 47 having a standing and surround- 
ing periphery 48 and an opening 47k at an end. The 
openings 18k and 47k of the first and second shielding 
members 18 and 47 are opposed to each other so that 
they can be coupled with each other by f itting one of the 
standing and surrounding peripheries 19 and 48 into the 
other thereof. An electromagnetic shielding partition 
member 34 is disposed between apart, e.g., the analog 
board 28 or 54, of the electronic members and the other 
part, e.g., the digital board 43 thereof. Outside the one 
of half body members 18, an antenna 23 is provided. 
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Description 

[0001] The present invention relates to a wrist instru- 
ment and an electronic apparatus, which are useful for 
application to a portable terminal such as an electronic s 
watch, an electronic pocket notebook, and the like. 
[0002] Recently, various types of portable electronic 
apparatuses each having a GPS receiver, a position 
detecting system and the like are proposed. 
[0003] In order to provide a GPS receiver, a position 10 
detecting system and the like in a very small sized port- 
able electronic apparatus, an arrangement that a receiv- 
ing antenna and a receiving circuit section are very 
close together, and an analog board and a digital board 
in the receiving circuit section are also very close is 
together, is required. 

[0004] However, the digital board tends to be a gener- 
ation source of high-frequency digital noise, and the 
receiving antenna and the analog board are easily influ- 
enced by the noise. Therefore, electromagnetic shield- 20 
ing are required between the receiving antenna and the 
digital board and between the analog board and the dig- 
ital board. 

[0005] According to a manner to attach a circuit board 
(analog board) in a prior electronic apparatus, there was 25 
a possibility of a break of boss thereof when a shock 
was given to the electronic apparatus. 
[0006] An object of the invention is to provide an elec- 
tronic apparatus which enables miniaturization and has 
not only good electromagnetic shielding characteristics 30 
but also good resistance to impact. 
[0007] Another object of the invention is to provide a 
wrist instrument having various functional sections 
which are arranged in a limited space compactly. 

35 

FIG. 1 is a plan view of a GPS watch, for a wrist 
instrument or an electronic apparatus, according to 
a first embodiment of the present invention; 
FIG. 2 is a right side view of the GPS watch in FIG. 
1; 40 
FIG. 3 is a left side view of the body of the GPS 
watch in FIG. 1 ; 

FIG. 4 is a perspective view of the GPS watch in a 

state of the band members coupled with each other 

by using a buckle; ^ 

FIG. 5 is a back view of the GPS watch; 

FIG. 6 is a front view of the GPS watch; 

FIG. 7 is a bottom view of the apparatus case of the 

GPS watch; 

FIG. 8 is a bottom view of the apparatus case of the so 
GPS watch, in which an inner apparatus and the 
like are contained; 

FIG. 9 is a disassembled perspective view of the 
GPS watch; 

FIG. 10 is a disassembled perspective view of the 55 
inner apparatus and the like, of the GPS watch; 
FIG. 11 is a perspective view of the shielding body 
to which the analog board and the like are assem- 



bled; 

FIG. 12 is a longitudinal and vertical sectional view 
of the battery containing section; 
FIG. 13 is a enlarged sectional view of the portion 
"A" in FIG. 12; 

FIG. 14 is a sectional view taken along the line ll-ll 
in FIG. 13; 

FIG. 15 is a perspective view of the battery and the 
conductive member for covering the battery; 
FIG. 16 is a perspective view showing the battery 
covered by the conductive member, the cover, the 
electrode member, the insertion portion of the elec- 
trode member, and the conductive member; 
FIG. 17 is a plan view of the LCD and the circuit 
board, which are electrically connected through the 
heat seal; 

FIGS. 18A and 18B are vertical sectional views of 
FIG. 17, wherein FIG. 18A shows the state before 
thermo-compressing the heat seal to the circuit 
board and FIG. 18B shows the state after thermo- 
compressing; 

FIG. 19A is a schematic plan view of the GPS 
watch, for explaining the layout of the display sec- 
tion, the antenna section, the band members, the 
battery containing section, and the operating sec- 
tion, according to the first embodiment of the 
present invention, and FIG. 19B is a schematic right 
side view thereof; 

FIG. 20A is a plan view of the GPS watch according 
to a first example of a second embodiment of the 
invention, and FIG. 20B is a side view thereof; 
FIG. 21 A is a plan view of the GPS watch according 
to a second example of a second embodiment of 
the invention, and FIG. 21 B is a side view thereof; 
FIG. 22A is a plan view of the GPS watch according 
to a third example of a second embodiment of the 
invention, and FIG. 22B is a side view thereof ; 
FIG. 23A is a plan view of the GPS watch according 
to a fourth example of a second embodiment of the 
invention, and FIG. 23B is a side view thereof; 
FIG. 24A is a plan view of the GPS watch according 
to a fifth example of a second embodiment of the 
invention, and FIG. 24B is a side view thereof; 
FIG. 25 is a disassembled perspective view of the 
GPS watch according to a third embodiment of the 
present invention; 

FIG. 26 is a disassembled perspective view of the 
inner apparatus and the like, of the GPS watch the 
embodiment; 

FIG. 27 is a view for explaining the attachment of 
the GPS receiving antenna; 
FIG. 28 is a perspective view of the shielding body 
to which the analog board and the like are assem- 
bled; 

FIG. 29 is a perspective view of the analog board 
assembled to the housing; 
FIG. 30A is a plan view of the GPS watch according 
to a fourth embodiment of the present invention, 
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and FIG. 30B is a side view thereof; 
FIG. 31 is a vertical sectional view taken in the band 
attachment direction, of the GPS watch shown in 
FIG. 30A; 

FIG. 32 is a plan view for showing an arrangement 

of antenna cushioning members; 

FIG. 33 is a flow chart showing an operation for 

GPS measurement of the GPS watch; and 

FIG. 34 is a block diagram of the GPS watch 

according to the fourth embodiment. 

First Embodiment: 

[0008] A first embodiment of the invention will be 
explained with reference to FIGS. 1-18. 
[0009] FIG. 1 is a plan view of a GPS watch 300, as a 
wrist instrument or an electronic apparatus, according 
to a first embodiment of the present invention; FIG. 2 is 
a right side view of the GPS watch 300 in FIG. 1 ; FIG. 3 
is a left side view of the instrument body 305 of the GPS 
watch 300 in FIG. 1 ; FIG. 4 is a perspective view of the 
GPS watch 300 in a state of the band members 310 and 
31 1 coupled with each other by using a buckle 312; FIG. 
5 is a back view, i.e., a view from opposite side to the 
user, of the GPS watch 300; FIG. 6 is a front view, i.e., a 
view from this side of the user, of the GPS watch 300; 
FIG. 7 is a bottom view of the upper case 301 of the 
GPS watch 300; and FIG. 8 is a bottom view of the 
upper case 301 of the GPS watch 300, in which inner 
devices and the like 360 are contained. 
[0010] FIG. 9 is a disassembled perspective view of 
the GPS watch 300; FIG. 10 is a disassembled perspec- 
tive view of the inner devices and the like 360, of the 
GPS watch 300; and FIG. 1 1 is a perspective view of the 
shielding body 18 to which the analog board 28 and the 
like are assembled. 

[001 1] FIG. 12 is a longitudinal and vertical sectional 
view of the battery containing section 340; FIG. 13 is a 
enlarged sectional view of the portion "A" in FIG. 12; 
FIG. 14 is a sectional view taken along the line ll-ll in 
FIG. 13; FIG. 15 is a perspective view of the battery 344 
and the conductive member 500 for covering the battery 
344; and FIG. 16 is a perspective view showing the bat- 
tery 344 covered by the conductive member 500, the 
cover (covering member) 341, the electrode member 
520, the insertion portion 530 of the electrode member 
520, and the conductive member 510. 
[001 2] FIG. 1 7 is a plan view of the LCD (Liquid Crys- 
tal Display device) 11 and the digital board (circuit 
board) 43, which are electrically connected through the 
heat seal 12; and FIGS. 18A and 18B are vertical sec- 
tional views of FIG. 17, wherein FIG. 18A shows the 
state before thermo-compressing the heat seal 1 2 to the 
circuit board 43 and FIG. 18B shows the state after 
thermo-compressing. 

[0013] The GPS watch 300 according to the first 
embodiment of the present invention comprises: the 
instrument body 305 which is held by the band mem- 



bers 310 and 311; a display section 320 which is dis- 
posed at a position easy to see on a front side of the 
instrument body 305; an operational section 336 which 
is disposed at a position on this side for the user, of the 

5 instrument body 305; a battery containing section 340 
which is disposed at a position in an opposite side to the 
operational section 336; and an antenna section (data 
receiving section) 350 which is disposed at a position 
near the display section 320. 

10 [0014] As shown in FIGS. 1-6, the GPS watch 300 
comprises: an instrument case 309 comprising the 
upper case 301 and a case back 302; a pair of band 
members 31 0 and 31 1 which are attached to the periph- 
eral portions opposite to each other, of the instrument 

is case 309, for wearing the GPS watch 300 around a 
wrist of the user; the display section 320 which is dis- 
posed in the front side of the instrument case 309, for 
displaying the data generated by processing signals 
through a receiving circuit, to enable seeing it through a 

20 display window 321 ; operational sections 331 and 336 
which are disposed at the peripheral portion of the 
instrument case 309, for operating the GPS watch 300; 
the antenna section 350 containing a receiving antenna 
23 therein which is also in the instrument case 309; and 

25 the battery containing section 340 for containing a cylin- 
drical battery 344 as a power source. 
[001 5] The rest portion of the GPS watch 300 except- 
ing the band members 310 and 311 constitutes the 
body (instrument body) 305 of the GPS watch 300. 

30 [0016] As shown in FIG. 7, in the rear surface of the 
lower end portion of the upper case 301, a plurality of 
female screws 315 for screwing the case back 302 to 
the upper case 301 are formed. At the just back portion 
of the operational section 336, contacts 337 are dis- 

35 posed. When any one of switch buttons 335 which will 
be explained later is push-operated or operation- 
released, the corresponding one of the contacts 337 is 
moved or returned to come into contact with or separate 
from the contacts of the inner devices and the like 360 

40 which will be explained later in detail, respectively. At 
the just back portion of the operational section 331, 
three contacts are disposed, although these are not 
shown in the figures. When any one of switch buttons 
330 which will be explained later is push-operated or 

45 operation-released, the corresponding one of three con- 
tacts is moved or returned to come into contact with or 
separate from the contacts of the inner devices and the 
like 360, respectively. After the inner devices and the 
like 360 are arranged in such an upper case 301, the 

so case back 302 is placed on the back side of the upper 
case 301 , as shown in FIG. 8. Thereafter, the case back 
302 is screwed to the upper case 301 through screws 
which are not shown, so that the inner devices and the 
like 360 are contained in the instrument case 309. Thus. 

55 the back three contacts for the switch buttons 330 and 
the back contacts 337 for the switch buttons 335 face to 
the contacts in the side of the inner devices and the like 
360. Therefore, when pushing any one of the switch but- 
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tons 330 and the switch buttons 335. a corresponding 
contact among the back three contacts and the back 
contacts 337 is brought into contact with the contacts in 
the side of the inner devices and the like 360, so that 
various types of operations, e.g., display change for the 
display section 320, is carried out. 
[0017] The band member 310 is attached to a band 
attachment 303 which is formed at a side opposite to 
the user, of the upper case 301 . On the other hand, the 
band member 31 1 having a buckle 31 2 for coupling with 
the band member 31 0 is attached to a band attachment 
304 which is formed at this side of the user, of the upper 
case 301 . When the GPS watch 300 is worn on a wrist 
of the user by coupling the band members 310 and 31 1 
with each other by means of the buckle 312 and is 
brought in front of the user in a state of the display sec- 
tion 320 facing upward, the user can see the information 
displayed on the display section 320 easily. 
[0018] The display section 320 is arranged on the 
upper case 301 between the band attachments 303 and 
304. 

[001 9] The instrument case 309 has an expanded por- 
tion which expands to left from the display section 320. 
The expanded portion comprises the antenna section 
350 containing a GPS receiving antenna 23 inside. 
[0020] The operational section 331 is provided with a 
plurality of, for example, three, switch buttons 330 on the 
right side surface of the upper case 301, that is, 
arranged in the right side of the display section 320. The 
operational section 336 is provided with a plurality of, for 
example, five, switch buttons 335 on the front surface of 
the upper case 301, that is, arranged in this side of the 
display section 320. 

[0021 ] The battery containing section 340 is arranged 
in the side opposite to the operational section 336 with 
respect to the display section 320, of the instrument 
case 309. In the battery containing section 340. a bat- 
tery 344 is contained and a cover 341 prevents the bat- 
tery 344 from slipping out thereof. The battery 
containing section 340 will be explained later in detail. 
[0022] As described above, the antenna section 350 
is arranged in the left side of the display section 320, the 
operational section 331 is arranged on the right periph- 
eral portion (right side surface) of the instrument case 
309, and the operational section 336 is arranged in this 
side of the display section 320. Therefore, when the 
GPS watch 300 is worn on a left wrist of the user and 
the operational sections 331 and 336 are operated by 
the right hand, it is possible to prevent the GPS receiv- 
ing antenna 23 from shielding by the right hand and to 
prevent the display of the display section 320 from 
shielding by the hand. 

[0023] Because the antenna section 350 is arranged 
in the left side of the display section 320, and the pair of 
band members 310 and 311 are attached to the band 
attachments 303 and 304 of the instrument case 309, to 
sandwich the display section 320, and the antenna sec- 
tion 350 is arranged in the left side of the display section 



320. Therefore, when wearing the GPS watch 300 
around the left arm by using the pair of band members 
310 and 311, the antenna section 350 containing the 
GPS receiving antenna 23 is not positioned in the top 
5 end side of the left hand. Accordingly, the expanded 
antenna section 350 does not touch to the back of hand 
even if bending the left wrist upward. 
[0024] When the antenna section 350 containing the 
GPS receiving antenna 23 and the display section 320 
w are arranged side by side, i.e., in a direction perpendic- 
ular to the band extending direction, the battery contain- 
ing section 340 is arranged in the other side with 
respect to the GPS receiving antenna 23 and the dis- 
play section 320 in the embodiment, at a position sand- 
is wiched between the display section 320 and the band 
member 310 in the instrument case 309. Because the 
arrangement space for the battery containing section 
340 is not interfered by the arrangement space for the 
antenna section 350 containing the GPS receiving 
20 antenna 23 and the display section 320, it is possible to 
use a battery having a large size and a large capacity. 
[0025] As shown in FIG. 2, the battery containing sec- 
tion 340 is arranged at a position a little lower than the 
rest of the instrument case 309 and the band attach- 
es ment portions 303 and 304 are formed at lower position 
of the instrument case 309 so that the whole instrument 
case 309 has an arch-shaped vertical section in the 
band extending direction. Accordingly, the GPS watch 
300 tends to fit a wrist when wearing the GPS watch 
30 300 on the wrist by using the pair of band members 310 
and 311. 

[0026] Although the battery containing section 340 
containing a cylindrical battery 344 having a large 
capacity comes to be relatively large in size, it is possi- 
35 ble to fit the GPS watch 300 on the wrist and to contain 
the battery containing section 340 in the instrument 
case 309. 

[0027] As shown in FIG. 9, the inner devices and the 
like 360, of the GPS watch 300 are disposed between 

40 the upper case 301 (instrument case) and the case 
back 302 (instrument case). The inner devices and the 
like 360 comprises: an inner parts arranged inside the 
body 100 for electromagnetic shielding, and an outer 
parts arranged outside (in the upper side of) the body 

45 1 00 for electromagnetic shielding, as shown in FIG. 1 0. 
[0028] The body 100 for electromagnetic shielding, 
comprises a pair of half body members of shielding 
material. One of the pair is a first shielding member 18 
having a standing and surrounding periphery 19 and an 

so opening 1 8k at an end. The other of the pair is a second 
shielding member 47 having a standing and surround- 
ing periphery 48 and an opening 47k at an end. The 
openings 18k and 47k of the first and second shielding 
members 18 and 47 are opposed to each other so that 

55 they can be coupled with each other by fitting one of the 
standing and surrounding peripheries 19 and 48 into the 
other thereof, as shown in FIG. 10. The inside and the 
outside of the body are electromagnetically shielded 
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mutually by the electromagnetic body 100. 
[0029] Inside the electromagnetic shielding body 1 00. 
an electromagnetic shielding partition member 34 is dis- 
posed to partition the interior of the body 100 into upper 
and lower parts, which are electromagnetically shielded s 
mutually. 

[0030] In the upper part of the body 1 00 partitioned by 
the shielding partition member 34, an analog board 
(including electronic members) 28 and the like are dis- 
posed, and in the lower part of the body 100, a digital 10 
board (including electronic members) 43 and the like 
are disposed. The analog board 28 and the digital board 
43 has functions to process a signal received through 
the GPS receiving antenna 23 which will be explained 
later. is 
[0031 ] The analog board 28 tends to be influenced by 
electromagnetic noise. On the other hand, the digital 
board 43 tends to be a generation source of high-fre- 
quency digital noise. However, because the analog 
board 28 and the digital board 43 are electromagnet- 20 
cally shielded mutually by the shielding partition mem- 
ber 34, the analog board 28 is not influenced by the 
digital board 43. 

[0032] Because both the analog board 28 and the dig- 
ital board 43 are disposed inside the electromagnetic 25 
shielding body 100, they are not influenced by electro- 
magnetic noise from the outside of the shielding body 
100. 

[0033] On the upper outer surface of the body 100, 
that is, on the upper outer surface of the first shielding 30 
member 18, the GPS receiving antenna 23 for receiving 
signals from a GPS satellite is fixed by a pressure sen- 
sitive adhesive double coated conductive tape 24. A 
feed pin 23a which is provided on a lower portion of the 
GPS receiving antenna 23 is fitted into a feeding point 35 
28b of the analog board 28 and is fixed by soldering. As 
a result, the analog board 28 has the same electric 
potential as the GPS receiving antenna 23. Because the 
GPS receiving antenna 23 is outside the body 100 and 
the digital board 43 is inside the body 100, the GPS 40 
receiving antenna 23 which tends to be influenced by 
electromagnetic noise are not influenced by the digital 
board 43 which is a generation source of high-fre- 
quency digital noise. 

[0034] On the upper outer surface of the first shielding 45 
member 18, an LCD (liquid crystal display) device 11 
and the like are provided. 

[0035] On the LCD device 11, an information about 
the present position which is created by processing the 
signals received through the GPS receiving antenna 23 so 
by the analog board 28 and the digital board 43, time 
information, and other information are displayed. 
[0036] Components of the inner devices and the like 
360 of the GPS watch 300 are assembled in a following 
manner. 55 
[0037] After a plurality of coil springs 46 are set at pre- 
determined positions on the bottom of the second 
shielding members 47, a housing 44 is placed on the 



bottom of the second shielding members 47. On the 
upper surface of the housing 44, the digital board 43 is 
placed, and coil springs 40 are set in a hole 43a formed 
in the digital board 43. Thereafter, a housing 37 is 
placed on the upper surface of the digital board 43, so 
that the housings 37 and 44 sandwich the digital board 
43 and contain it therein. The shielding partition mem- 
ber 34 is placed on the housing 37 so that the coil 
springs 40 pass through a hole 34b formed in the 
shielding partition member 34. As described above, in 
the lower part of the body 100, that is, in the portion 
sandwiched between the shielding partition member 34 
and the second shielding members 47, the digital board 
43 is disposed through the housings 37 and 44. 
[0038] The housing 31 is placed on the upper surface 
of the shielding partition member 34 so that the coil 
springs 40 pass through a hole 31a formed in the hous- 
ing 31. and on the upper surface of the housing 31, the 
analog board 28 is placed. Further, an insulating sheet 
25 is placed on the upper surface of the analog board 
28. From the state, the standing and surrounding 
periphery 1 9 of the first shielding member 1 8 is inserted 
in the standing and surrounding periphery 48 of the sec- 
ond shielding member 47, to combine the first shielding 
member 18 with the second shielding member 47. As 
described above, in the upper part of the body 100, that 
is, in the portion sandwiched between the first shielding 
member 18 and the shielding partition member 34, the 
analog board 28 is disposed through the housing 31 
and the insulating sheet 25. 

[0039] The first shielding member 18, the shielding 
partition member 34 and the second shielding member 
47 are made of conductive material, e.g., metal. In the 
standing and surrounding periphery 35 of the shielding 
partition member 34, notches are formed. In each of the 
notches, a contact 35a which can elastically deform, for 
enabling contact with the first shielding member 18 is 
provided. Each contact 35a which is folded outwardly is 
brought into contact with the first shielding member 18, 
so that the first shielding member 1 8 has the same elec- 
tric potential as the shielding partition member 34. 
[0040] Similarly, in the standing and surrounding 
periphery 48 of the shielding partition member 47, 
notches are formed. In each of the notches, a contact 
48a which can elastically deform, for enabling contact 
with the first shielding member 18 is provided. Each 
contact 48a which is folded inwardly is brought into con- 
tact with the first shielding member 18. so that the first 
shielding member 18 has the same electric potential as 
the shielding partition member 47, as well as the shield- 
ing partition member 34. 

[0041 ] Therefore, the digital board 43 is surrounded in 
almost all directions by the shielding partition member 
47 and the shielding partition member 34, and thereby it 
is electromagnetically shielded from outside. The ana- 
log board 28 is surrounded in almost all directions by 
the first shielding member 18 and the shielding partition 
member 34, and thereby it is electromagnetically 
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shielded from outside. Further, by the shielding partition 
member 34 which is disposed between the digital board 
43 and the analog board 28. the digital board 43 and the 
analog board 28 are electromagnetically shielded mutu- 
ally. 5 
[0042] On the upper portion of the body 100, that is, 
on the upper portion of the first shielding member 18, a 
housing 16 is attached. In the housing 16, a shielding 
member 14, an EL element 13 used as a back light for 
an LCD 11, and the LCD 11 are positioned and con- 
tained. On an end, a heat seal 12 for giving an electrical 
contact to the LCD 11. 

[0043] In each of the housing 1 6 and the first shielding 
member 18, through holes 16a and 18a are formed for 
passing contact rubbers 17 therethrough. In the insulat- 
ing sheet 25, notches 25a are formed so as not to 
obstruct the way of the contact rubbers 1 7. Each of the 
contact rubbers 17 comprises conductive particles dis- 
persed therein and becomes in conductive state by 
being pressed. On the analog board 28, a pair of con- 
tacts are provided at each position corresponding to the 
through holes 16a. As shown in FIG. 1, switch buttons 
335 are provided on the upper case 301. When a user 
pressed one of the switch buttons, corresponding con- 
tact rubber 17 is pressed to make in conductive state 
between a pair of contacts. Accordingly, a desired oper- 
ation can be carried out. 

[0044] In the standing and surrounding periphery 48 
of the second shielding member 47, different notches 
are formed. In the notches, switch pieces 48b are pro- 
vided so that they can elastically deform. 
[0045] On the other hand, switch electrodes 28a are 
provided on the analog board 28. These switch elec- 
trodes 28a project through slit portions 18b which are 
provided on the first shielding member 18. 
[0046] As shown in FIG. 1 , switch buttons 331 are pro- 
vided on the upper case 301 . When a user pressed one 
of the switch buttons 331 , a corresponding switch piece 
48b brings into contact with the switch electrode 28a. 
Accordingly, a desired operation can be carried out. 
[0047] The top end of each switch piece 48b has an 
inwardly folded shape, and each of the switch elec- 
trodes 28a has an arch-shaped cutout so that the top 
end of each switch piece 48b can be in contact with 
each of the switch electrodes 28a suitably. 
[0048] Next, the battery containing section 340 will be 
explained in detail, as follows. 

[0049] As shown in FIG. 15, the battery 344 has a 
cylindrical shape, and has a plus (+) terminal portion 
345 and a minus (-) terminal portion 346 at both ends. 
[0050] The conductive member 500 is made of con- 
ductive material and is formed in an approximately cylin- 
drical and a half body shape, as shown in FIGS. 15 and 
16. The conductive member 500 comprises: a contact- 
ing portion (first terminal) 501 to which one of the termi- 
nals, e.g.. (+) terminal portion 345, of the battery 344; 
and a power takeoff portion which is electrically con- 
nected to the contacting portion 501 and positioned by 



the side surface of the battery 500, i.e., a side surface 
503 of the conductive member 500. 
[0051] The contacting portion 501 is formed continu- 
ously to the side surface 503 through steps 502 and 502 
and projects from an end surface of the cylindrical 
shape. 

[0052] When covering the battery 344 with such a 
conductive member 500 so that the inner surface of the 
contacting portion 501 is brought into contact with the 
terminal portion 345 of the battery 344, at least a por- 
tion of the battery 344 is hidden by the side wall 503 of 
the conductive member 500. In the embodiment, the 
battery 344 is almost covered. 
[0053] Therefore, in the state, the terminal portion 345 
of the battery 344 is drawn around to a position by the 
side surface of the battery 344, through the conductive 
member 500. 

[0054] As shown in FIG. 12, in the vicinity of a battery 
containing chamber 349 of the battery containing sec- 
tion 340 in the upper case 301 , a slit portion 530, i.e., a 
portion to be inserted, which is electrically connected by 
soldering to an element to which the power of the bat- 
tery 344 is supplied. 

[0055] An electrode member 520 is made of conduc- 
tive material. The electrode member 520 comprises a 
contact portion 522 formed at an end thereof, an inser- 
tion portion 521 formed at the other end thereof, a flexi- 
ble portion 524 lying midway between the insertion 
portion 521 and the contact portion 522, and a stopper 
523. Trie contact portion 522 is brought into contact with 
the side surface 503 of the conductive member 500. 
The insertion portion 521 is inserted into the slit portion 
530. The flexible portion 524 can elastically deform and 
return. The stopper 523 functions as a stopper when 
inserting the insertion portion 521 into the slit portion 
530. 

[0056] The insertion portion 521 of the electrode 
member 520 is inserted into the slit portion 530 formed 
in the upper case 301 until the stopper 523 is brought 
into contact with the upper case 301, and is positioned. 
At the position, the electrode member 520 is electrically 
connected to the element to which the power of the bat- 
tery 344 is supplied. In this state, the contact portion 
522 of the conductive member 520 is inside the battery 
containing chamber 349 so that the contact portion 522 
can be brought into contact with the side surface 503 of 
the conductive member 500 when the battery 344 and 
the conductive member 500 are contained into the bat- 
tery containing chamber 349 suitably. 
[0057] Another conductive member 51 0 comprises a 
coil spring which constitutes a contact portion (second 
terminal) 51 1 for contacting the top end thereof with the 
minus terminal portion 346 of the battery 344, formed at 
an end and a power takeoff portion 512 formed at the 
other end. The conductive member 510 is fixed to the 
upper case 301 so that the contact portion 511 of the 
conductive member 510 is positioned in the minus ter- 
minal side of the battery containing chamber 349, and 
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the power takeoff portion 51 2 is positioned at a side por- 
tion of the battery containing chamber 349, as shown in 
FIG. 12. The power takeoff portion 512 is electrically 
connected to the element to which the power of the bat- 
tery 344 is supplied, by soldering. 5 
[0058] As shown in FIG. 12, the battery 344 which is 
covered by the conductive member 500 so that the inner 
surface of the contacting portion 502 is brought into 
contact with the terminal portion 345 of the battery 344, 
is inserted into the battery containing chamber 349 of 10 
the battery containing section 340 from the minus termi- 
nal side 346. A cover 341 is screwed into a female 
screw 301 a of the upper case 301 with pressing the bat- 
tery 344 against the contact portion 51 1 of the conduc- 
tive member 510 by the pressing portion 342 of the 15 
cover 341 through the contacting portion 502 of the con- 
ductive member 500. Thus, the battery 344 half covered 
by the conductive member 500 is disposed in the bat- 
tery containing chamber 349 while the minus terminal 
346 is in contact with the contact portion 51 1 of the con- 20 
ductive member 510 and the back surface of the con- 
tacting portion 501 of the conductive member 500 is 
brought into contact with the plus terminal 345 of the 
battery 344. 

[0059] As a result, the side surface 503 of the conduc- 25 
tive member 500 is electrically in contact with the con- 
tact portion 522 of the conductive member 520. 
Accordingly, the plus terminal 345 of the battery 344 is 
electrically connected to the element to which the power 
of the battery 344 is supplied, through the conductive 30 
member 500 and the conductive member 520. 
[0080] On the other hand, the minus terminal side 346 
of the battery 344 is electrically connected to the con- 
tact portion 511 of the conductive member 510 and is 
electrically connected to the element to which the power 35 
of the battery 344 is supplied, through the conductive 
member 510. 

[0081] The cover 341 and the upper case 301 are air- 
tightly sealed through two O-rings 550. 
[0082] Next, the structure of the connecting portion 40 
between the heat seal 12 and the digital board 43 will be 
explained in detail. 

[0083] As shown in FIGS. 17, 18A and 18B, on an 
edge portion of the digital board 43, a terminal portion 
260 which comprises a large number of pattern elec- 45 
trode line terminals 232 is formed. 
[0084] The heat seal 12 comprises a connecting por- 
tion 240 for connecting with the terminal portion 260 of 
the digital board 43, on an edge portion thereof. In the 
connecting portion 240, on the lower surface of a base so 
film of the heat seal 12, conductive layers 242 the 
number of which is equal to the number of the pattern 
electrode line terminals 232, are formed corresponding 
to the line terminals 232. The conductive layers 242 
include metal filler. Each of the conductive layers 242 55 
extends to another connecting portion 21 0 for LCD 1 1 in 
the other edge portion to electrically connect with the 
corresponding pattern electrodes of the LCD 1 1 . 



[0065] Each of the conductive layers 242 is buried in 
an adhesive layer 243 to separate to each other. The 
lower surface of each conductive layer 242 is a little cov- 
ered with the adhesive layer 243 also. 
[0086] The adhesive layer 243 is adhered to the upper 
surface of a permanent plated resist layers 250 which 
will be explained later, i.e., surfaces to be adhered 233, 
by pressing the connecting portion 240 against the ter- 
minal portion 260 with heating. 
[0067] The permanent plated resist layers 250 are 
formed between the pattern electrode line terminals 232 
of the terminal portion 260 of the digital board 43. The 
height of each permanent plated resist layer 250 is a lit- 
tle smaller than that of the line terminals 232. The upper 
surfaces of the permanent plated resist layers 250 are 
the above-described surfaces to be adhered 233. The 
difference between the heights of the permanent plated 
resist layer 250 and the line terminal 232 is about 10 
nm. 

[0068] In order to connect the above-described con- 
necting portion 240 of the heat seal 12 with the terminal 
portion 260 of the digital board 43, the conductive layers 

242 are positioned to face the corresponding pattern 
electrode line terminals 232 and thereafter pressed 
against the line terminals 232 with heating. Then, the 
metal filler contained in the conductive layers 242 break 
through the adhesive layer 243 which cover the lower 
surface of the conductive layer 242 a little. As a result, 
each conductive layer 242 is connected with each corre- 
sponding line terminal 232. At the same time, the adhe- 
sive layers 243 between the conductive layers 242 go 
down a little together with the base film 241 and are 
adhered to the surfaces to be adhered 233. 

[0069] Thus, the conductive state between the con- 
ductive layers 242 and the corresponding line terminals 
232 can be kept. 

[0070] Because the difference between the upper sur- 
faces of the permanent plated resist layer 250 and the 
line terminal 232 is set small, i.e., about 10 urn, it is pos- 
sible to suppress the depression of the adhesive layers 

243 between the conductive layers 242 and of the cor- 
responding portion of the base film 241 . Accordingly, it 
is possible to make the adhesion area between each 
adhesive layer 243 and each surface 233 to be adhered 
larger than that in the case of no permanent plated 
resist layers 250, even if the width between the line ter- 
minals 232 is the same in the both cases. As a result, it 
is possible to enhance the adhesive strength between 
each adhesive layer 243 and each surface 233 to be 
adhered, to connect the connecting portion 240 of the 
heat seal 12 with the terminal portion 260 of the digital 
board 43 certainly, in comparison with the case of no 
permanent plated resist layers 250. that is, the case of 
the difference between the upper surfaces of the sur- 
faces to be adhered 233 and the line terminal 232 being 
larger. 

[0071 ] Consequently, it is possible to set the width of 
the connecting portion 240 of the heat seal 1 2 narrower. 
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[0072] According to the first embodiment of the 
present invention, because the wrist instrument is a 
GPS watch 300 with a band 310 and 31 1 for wearing 
the GPS watch 300 on the user's wrist, it is possible to 
use it with wearing on the wrist. 5 
[0073] It is possible to know the data created by 
processing signals from the receiving circuit section, 
e.g., position measurement data (present positioning 
information) or the like, by means of the display section 
320 which is provided in the front side of the instrument 10 
case 309. Further, various types of operations can be 
carried out by using the operational sections 331 and 
336 which are arranged at the periphery of the instru- 
ment case 309. Because of having the battery contain- 
ing section 340 for containing a battery as an electric is 
power, it is suitable for portable use. 
[0074] Because the antenna section 350 containing 
the GPS receiving antenna 23 is arranged in the left 
side of the display section 320 for the user, the opera- 
tional section 331 is arranged on the right peripheral 
portion of the instrument case 309, and the operational 
section 336 is arranged in this side of the display sec- 
tion 320. Therefore, when the GPS watch 300 is worn 
on a left wrist of the user and the operational sections 
331 and 336 are operated by the right hand, it is possi- 
ble to prevent the GPS receiving antenna 23 from 
shielding by the right hand and to prevent the display of 
the display section 320 from shielding by the hand. 
Therefore, it is possible to operate the operational sec- 
tions 331 and 336 suitably while not only receiving sig- 
nals by the GPS receiving antenna 23 but also seeing 
the display on the display section 320. 
[0075] The antenna section 350 is arranged in the left 
side of the display section 320, and the pair of band 
members 310 and 31 1 are attached to the band attach- 
ments 303 and 304 of the instrument case 309, to sand- 
wich the display section 320, and the antenna section 
350 is arranged in the left side of the display section 
320. Therefore, when wearing the GPS watch 300 on 
the left arm by using the pair of band members 310 and 
31 1 , the expanded antenna section 350 does not touch 
to the back of hand even if bending the left wrist upward. 
Therefore, it is possible to wear the GPS watch 300 
comfortably. 

[0076] The battery containing section 340 is arranged 
in the other side for the user, with respect to the GPS 
receiving antenna 23 and the display section 320 in the 
embodiment, inside the instrument case 309. Because 
the arrangement space for the battery containing sec- 
tion 340 is not interfered by the arrangement space for 
the antenna section 350 containing the GPS receiving 
antenna 23 and the display section 320, it is possible to 
use a battery having a large size and a large capacity. 
[0077] The whole instrument case 309 has an arch- 
shaped vertical section in the band extending direction. 
Accordingly, the GPS watch 300 tends to fit a wrist 
when wearing the GPS watch 300 on the wrist by using 
the pair of band members 310 and 311. 



[0078] Because the analog board 28 and the digital 
board 43 are separated by the electromagnetic shield- 
ing partition member 34 and both are disposed inside 
the electromagnetic shielding body 100 which com- 
prises the first and second shielding members 18 and 
47, the analog board 28 is not influenced by electro- 
magnetic noise from the digital board 43. Further, both 
the analog board 28 and the digital board 4 are not influ- 
enced by electromagnetic noise from the outside of the 
shielding body 100. 

[0079] The body 100 comprises a first half body 
shielding member 18 having a standing and surround- 
ing periphery 19 and a second half body shielding mem- 
ber 47 having a standing and surrounding periphery 48, 
which face and are coupled to each other by fitting one 
of the standing and surrounding peripheries 19 and 48 
into the other thereof; an analog board 28 are disposed 
in the upper half body shielding member 18; and switch 
pieces 48b for performing switching for analog board 28 
are provided in the standing and surrounding periphery 
48 of the second shielding member 47 so that they can 
elastically deform. Accordingly, a portion of the electro- 
magnetic shielding body can be also used as a switch 
for performing switching for analog board 28. It provides 
space-saving on design for a GPS watch 300. 
[0080] Because the battery containing section 340 
comprises the conductive member 500 which com- 
prises: a contacting portion 501 to which one of the ter- 
minals, e.g., (+) terminal portion 345, of the battery 344; 
and a power takeoff portion which is electrically con- 
nected to the contacting portion 501 and positioned by 
the side surface of the battery 500, the terminal portion 
345 of the battery 344 can be drawn around to a posi- 
tion by the side surface of the battery 344, through the 
conductive member 500. As a result, it is possible to 
enhance the degree of freedom on layout of wiring. 
[0081] The conductive member 500 is formed in an 
approximately cylindrical and a half body shape, and 
comprises: a contacting portion 501 to which one of the 
terminals of the battery 344; and a power takeoff portion 
which is electrically connected to the contacting portion 
501 and is a side circumferential surface 503 of the con- 
ductive member 500. Accordingly, it is possible to take 
out the power of the battery from anywhere on the side 
circumferential surface 503 of the conductive member 
500 and to set the battery 344 into the battery contain- 
ing chamber 349 easily. 

[0082] Because the insertion portion 521 of the elec- 
trode member 520 is inserted into the slit portion 530 
and fixed to the battery containing section 340, it is pos- 
sible to prevent the insertion portion 521 from vibration 
by a shock from the side of the battery 344 or by an 
external shock. As a result, it is possible to prevent the 
transfer of the vibration to the inner devices of the GPS 
watch through the electrode member 520 and thereby, 
for example, to prevent peeling of solder. 
[0083] Because the difference between the upper sur- 
faces of the surfaces to be adhered 233 of the digital 
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board 43 and the line terminal 232 is set small, i.e., not 
more than 15 urn, e.g., about 10 Mm, it is possible to 
make the adhesion area between each adhesive layer 
243 and each surface 233 to be adhered of the terminal 
portion 260 sufficiently even if the width between the 
line terminals 232 is a little narrow. As a result, it is pos- 
sible to connect the connecting portion 240 of the heat 
seal 1 2 with the terminal portion 260 of the digital board 
43 certainly. 

[0084] Consequently, it is unnecessary to set the 
width of the side of the heat seal 12, for connecting to 
the digital board 43 large. For example, as shown in 
FIG. 17, it is possible to set the width of the connecting 
portion 240 between the heat seal 12 and the digital 
board 43 small, like the connecting portion 210 between 
the heat seal 1 2 and the LCD 1 1 . 
[0085] Although the height between the upper sur- 
faces of the surfaces 233 to be adhered of the digital 
board 43 and the pattern electrode line terminals 232 
may be not more than 15 *im, it is preferable to be not 
more than 10 urn, 

[0086] Although only the GPS watch 300 is shown as 
an example of the wrist device in the above-described 
first embodiment, the wrist device may be one other 
than a GPS watch, e.g., one having only the GPS func- 
tion or the like. 

[0087] In the first embodiment, the inside of the elec- 
tromagnetic shielding body 100 is partitioned into upper 
and lower parts by the electromagnetic shielding parti- 
tion member 34 so that the upper and lower parts of the 
body 100 are electromagnetically shielded mutually, 
and the analog board 28 is disposed in the upper part 
and the digital board is disposed in the lower part. How- 
ever, the analog board 28 can be disposed out of the 
electromagnetic shielding body 100 without the electro- 
magnetic shielding partition member 34. 
[0088] Although only one conductive member 500 
with an approximately cylindrical and half body shape is 
used for setting the battery 344 in the battery containing 
chamber 349, two conductive members may be also 
used for the first and second terminal portions 345 and 
346 of the battery 344. In this case, it is preferable to 
use two conductive members having a length smaller 
than that of the conductive member 500 shown in FIG. 
15 so that the two conductive members are not in con- 
tact with each other. 

[0089] Further, although only a slit 530 is described as 
the portion to be inserted, the portion to be inserted 
may be a groove. The figure of the end portion of the 
electrode member, which is inserted in the portion to be 
inserted may be any shape corresponding to the portion 
to be inserted. 

Second Embodiment: 

[0090] A second embodiment of the invention will be 
explained with reference to FIGS. 20A-24B, with com- 
paring FIG. 19A and B which are plan and side views of 



the GPS watch 300 according to the first embodiment, 
respectively. 

[0091] FIGS. 20A-24B show first to fifth examples of 
GPS watch 400, 410, 420, 430, and 440, according to 

5 the second embodiment of the invention. 

[0092] In FIGS. 20A-24B which show various types of 
GPS watch 400, 410, 420, 430, and 440, according to 
the second embodiment, the same numbers are 
attached to structural members, elements or the like 

10 corresponding to those of the first embodiment, and a 
detailed description for such structures and functions is 
omitted. 

[0093] In the GPS watch 400, 410 and 420, in the sec- 
ond embodiment, the layout of at least one of the dis- 
15 play section 320, the antenna section 350, band 
members 310 and 311, and the operational section 336 
is different from that of the GPS watch 300 in the first 
embodiment. 

[0094] Such differences of layout of at least one of the 

20 display section 320, the antenna section 350, band 
members 310 and 31 1 , and the operational section 336 
have an influence on the shape of the instrument cases 
401, 41 1 and 421 of the GPS watch 400, 410 and 420. 
Therefore, the device bodies 405, 415 and 425 of the 

25 GPS watch 400, 410 and 420 have the instrument 
cases 401, 41 1 and 421, respectively, which are differ- 
ent from the instrument case 309 of the GPS watch 300 
according to the first embodiment. 
[0095] The structures and functions of the GPS watch 

30 400, 41 0 and 420 other than the above-described differ- 
ences; i.e., a different layout from at least one of the dis- 
play section 320, the antenna section 350, band 
members 310 and 31 1 , and the operational section 336; 
and a different shape from the instrument cases 401, 

35 411 and 421 ; are approximately the same as the GPS 
watch 300 according to the first embodiment. 
[0096] In the GPS watch 430 and 440, in the second 
embodiment, the layout of the battery containing sec- 
tions 432 and 442 and the shape of the batteries 434 

40 and 444 are different from those of the GPS watch 420 
in the second embodiment. 

[0097] Such differences of the layout of the battery 
containing sections 432 and 442 and the shape of the 
batteries 434 and 444 have an influence on the shape of 

45 the instrument cases 431 and 441 of the GPS watch 
430 and 440. Therefore, the device bodies 435 and 445 
of the GPS watch 430 and 440 have the instrument 
cases 431 and 441, respectively, which are different 
from the instrument case 421 of the GPS watch 420 

so according to the second embodiment. 

[0098] The structures and functions of the GPS watch 
430 and 440 other than the above-described differ- 
ences; i.e., different layout of the battery containing sec- 
tions 432 and 442 and different shape of the batteries 

55 434 and 444; are approximately the same as the GPS 
watch 420 according to the second embodiment. 
[0099] In the GPS watch 400, as shown in FIGS. 20A 
and 20B, the antenna section 350 is arranged at the 
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right side of the display section 320, the operational 
section 336 is arranged at this side for the user to the 
display section 320, and the operational section 331 is 
arranged on the right side surface of the instrument 
case 401. The attachment portions for the band mem- 
bers 310 and 31 1 are faced to each other to sandwich 
the antenna section 350 containing the GPS receiving 
antenna 23. 

[0100] According to the GPS watch 400, because the 
GPS receiving antenna 23 is arranged at the right side 
of the display section 320 for the user, when the GPS 
watch 400 is worn on a left wrist of the user and even if 
a portion of the GPS watch 400 is covered by the sleeve 
of clothes or the like, there is a little possibility of cover- 
ing the GPS receiving antenna 23 by the sleeve of 
clothes or the like. As a result, it is possible to carry out 
reception by the GPS receiving antenna 23 suitably. 
[0101] Because the GPS receiving antenna 23 is 
arranged at the right side of the display section 320 for 
the user, the operational sections 331 and 336 are 
arranged on the right side surface of the instrument 
case 401 and at this side for the user to the display sec- 
tion 320, respectively, when the operational sections 
331 and 336 are operated by the right hand, it is possi- 
ble to prevent the GPS receiving antenna 23 from 
shielding by the right hand. As a result, it is possible to 
carry out reception by the GPS receiving antenna 23 
suitably. 

[0102] Further, because the attachment portions for 
the band members 310 and 31 1 are faced to each other 
to sandwich the antenna section 350 containing the 
GPS receiving antenna 23, when wearing the GPS 
watch 400 on the left arm by using the band members 
310 and 31 1 , the display section 320 is positioned in the 
shoulder joint side of the left arm to the band members 
310 and 311. Therefore, the expanded display section 
320 does not touch to the back of hand even if bending 
the left wrist upward. Therefore, it is possible to wear the 
GPS watch 300 comfortably. 

[0103] As shown in FIGS. 21 A and 21 B, the GPS 
watch 410 differs from the GPS watch 400 in that the 
operational section 336 is arranged at this side for the 
user to the antenna section 350. Therefore, according 
to the GPS watch 410. it is possible to obtain approxi- 
mately the same advantageous effects as the GPS 
watch 400. 

[0104] As shown in FIGS. 22 A and 22B, the GPS 
watch 420 differs from the GPS watch 400 in that the 
battery containing section 340 is arranged at the other 
side for the user to the antenna section 350, in the 
instrument case 421. 

[0105] Therefore, according to the GPS watch 420. it 
is possible not only to obtain approximately the same 
advantageous effects as the GPS watch 400 but also to 
use a battery having a large size and a large capacity 
because the arrangement space for the battery contain- 
ing section 340 is not interfered by the arrangement 
space for the GPS receiving antenna 23 and the display 



section 320. 

[0106] As shown in FIGS. 23 A and 23B, the GPS 
watch 430 differs from the GPS watch 400 in that the 
battery containing section 432 is arranged on the band 

5 member 436. As a battery 434, for example, a plate-like 
(disc-like or coin-like) thin battery is used. The battery 
containing section 432 is used also as a buckle for fas- 
tening the band members 436 and 311. In the band 
members 436, wiring 439 is provided for electrically 

10 connecting the battery containing section 432 with the 
body 435. 

[01 07] Therefore, according to the GPS watch 430, it 
is possible to obtain approximately the same advanta- 
geous effects as the GPS watch 400. Further, even if 

15 the hermetic sealing of the battery containing section 
432 is broken when replacing an old battery with a new 
one and the like, and water or the like enters the battery 
containing section 432, it exerts no adverse effect on 
the instrument cases 431 because the battery contain- 

20 ing section 432 is arranged on the band member 436. 
[0108] As shown in FIGS. 24A and 24B, the GPS 
watch 440 differs from the GPS watch 400 in that the 
battery containing section 442 is arranged in the back 
side in the instrument case 441. As a battery 444, for 

25 example, a plate-like (disc-like or coin-like) thin battery 
is used. 

[01 09] Therefore, according to the GPS watch 440, it 
is possible to obtain approximately the same advanta- 
geous effects as the GPS watch 400. Because the bat- 

30 tery containing section 442 is arranged in the back side 
in the instrument case 441 , it is possible to make small 
the external dimension of the instrument case 441 in the 
band extending direction or in the perpendicular direc- 
tion thereto. Accordingly, it is possible to make the 

35 instrument case 441 small to look at. 

Third Embodiment: 

[0110] A third embodiment of the invention will be 

40 explained with reference to FIGS. 25-28. The inner 
devices and the like 960 in the GPS watch according to 
the third embodiment include a lot of similar devices to 
those of the inner devices and the like 360 in the first 
embodiment. In FIGS. 25-28 which show the GPS 

45 watch according to the third embodiment, the same 
numbers are attached to structural members, elements 
or the like corresponding to those of the first embodi- 
ment, and a detailed description for such structures and 
functions is omitted 

50 [0111] FIG. 25 is a disassembled perspective view of 
the instrument body 905 in the GPS watch 900 accord- 
ing to the third embodiment of the present invention; 
FIG. 26 is a disassembled perspective view for explain- 
ing the inner devices and the like 960; FIG. 27 is a view 

55 for explaining the attachment of the GPS receiving 
antenna 23; FIG. 28 is a perspective view of the shield- 
ing body 52 to which the analog board 54 and the like 
are assembled; and FIG. 29 is a perspective view of the 
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analog board 54 assembled to the housing 55. 
[0112] As shown in FIGS. 26-28. a shielding member 
52 which is like the first shielding member 1 8 in the first 
embodiment, has a plurality of hooks 52a which are 
formed along the periphery thereof. s 
[01 1 3] In the analog board (circuit board) 54 which is 
like the analog board 28 in the first embodiment, a plu- 
rality of holes 54a for fitting the hooks 52a therein are 
formed at positions corresponding to the hooks 52a 
along the periphery thereof, as shown in FIGS. 26 and 10 
29. 

[0114] In a housing (plate for fixing) 55 which is like 
the housing 31 in the first embodiment, a plurality of 
recess portions 55a are formed at positions corre- 
sponding to the holes 54a along the periphery thereof, is 
as shown in FIG. 26. 

[01 15] As shown in FIGS. 26 and 27, a pressure sen- 
sitive double coated conductive tape 56 has a plurality 
of notches 56a which are formed at positions corre- 
sponding to the hooks 52a provided on the shielding 20 
member 52 so that the hooks 52a are not covered by 
the pressure sensitive double coated conductive tape 
56 when the conductive tape 56 is adhered on the 
shielding member 52. 

[0116] In order to fit the hooks 52a provided on the 
shielding member 52 into the holes 54a formed in the 
analog board 54, a plurality of holes 53a are formed at 
corresponding positions in an insulating sheet 53. 
[0117] On the peripheral portion of the housing 55, a 
plurality of positioning portions 55b are provided for 
positioning the analog board 54 to the housing 55, as 
shown in FIG. 28. 

[0118] Components having the above-described 
structure are assembled in a following manner. 
[0119] First, the analog board 54 is placed on the 
housing 55 by positioning the analog board 54 to the 
positioning portions 55b of the housing 55. Thereafter, 
the insulating sheet 53 is placed on the upper surface of 
the analog board 54. The shielding member 52 is 
assembled to the housing 55 by passing the hooks 52a 
through the holes 53a of the insulating sheet 53 and the 
holes 54a of the analog board 54. The hooks 52a are 
soldered to the recess portions 55a of the housing 55 
through the holes 53a and the holes 54a. Thereby, the 
housing 55, the analog board 54, the insulating sheet 53 
and the shielding member 52 are integrated. 
[0120] After other components of inner devices and 
the like 960 are assembled like the first embodiment, 
the housing 55 is mounted to the upper case 301 . As a 
result, the inner devices and the like 960 is mounted to 
the upper case 301. 

[0121] A power supply pin 23a of the GPS receiving 
antenna 23 is soldered to f ix to a power supply point 54b 
of the analog board 54, as shown in FIG. 27. 
[0122] According to the third embodiment having the 
above-described construction, because the hooks 52a 
which is provided on the shielding member 52 are sol- 
dered to the recess portions 55a of the housing 55 



through the holes 54a formed in the analog board 54, 
the integration of the shielding member 52, the analog 
board 54 and the housing 55 is favorably obtained. Fur- 
ther, it is possible to give the same electric potential to 
the analog board 54, the shielding member 52, and the 
GPS receiving antenna 23 which is soldered to fix to the 
power supply point 54b of the analog board 54. As a 
result, it is possible to further improve the electromag- 
netic shielding performance. 

[0123] Because the analog board 54 is positioned by 
the positioning portions 55b of the housing 55, it is pos- 
sible to prevent the analog board 54 from getting out of 
position to the housing 55. 

[0124] Although only the GPS watch is explained as 
an electronic apparatus in the first, second and third 
embodiments, the invention can be applied to any 
small-sized electronic apparatus which requires electro- 
magnetic shielding. 

[0125] In the above embodiments, the body 100 for 
electromagnetic shielding, comprises a pair of half body 
members (first shielding member 18 or 52, and second 
shielding member 47) of shielding material. One of the 
pair is a f irst shielding member 18 or 52 having a stand- 
ing and surrounding periphery 19 and an opening 18k at 
an end. The other of the pair is a second shielding mem- 
ber 47 having a standing and surrounding periphery 48 
and an opening 47k at an end. The openings 18k and 
47k of the first and second shielding members 18 and 

47 are opposed to each other so that they can be cou- 
pled with each other by fitting one of the standing and 
surrounding peripheries 19 and 48 into the other 
thereof. However, fitting one of the standing and sur- 
rounding peripheries 19 and 48 into the other thereof is 
not essential. For example, it can be carried out by cou- 
pling the standing and surrounding peripheries 19 and 

48 to each other without fitting one into the other. 

[01 26] Also for other concrete particular structures, it 
should be understood that various changes and modifi- 
cations may be made to the invention without departing 
from the gist thereof. 

Fourth Embodiment: 

[0127] A fourth embodiment of the invention will be 
explained with reference to FIGS. 30A-34. 
[01 28] FIG. 30A is a plan view of the GPS watch 600 
according to the fourth embodiment of the present 
invention, and FIG. 30B is a side view thereof; FIG. 31 
is a vertical sectional view taken in the band extending 
direction, of the GPS watch 600 shown in FIG. 30A; 
FIG. 32 is a plan view for showing an arrangement of 
cushioning members 620 for the antenna 23; FIG. 33 is 
a flow chart showing an operation for GPS positioning 
measurement of the GPS watch 600; and FIG. 34 is a 
block diagram of the GPS watch according to the fourth 
embodiment. 

[01 29] The GPS watch according to the fourth embod- 
iment differs from each of the above-described first to 



30 



35 



40 



45 



50 



21 



EP0 982 639 A2 



22 



third embodiments in arrangement of the antenna sec- 
tion 350 including the GPS receiving antenna 23 and 
the display section 320, and in operation for GPS posi- 
tioning measurement. The structures and functions of 
the GPS watch 600 other than the above-described dif- 
ferences are approximately the same as the GPS watch 
according to each of the first to third embodiments. 
[01 30] In FIGS. 30A to 34 which show the GPS watch 
600 according to the fourth embodiment, the same 
numbers are attached to structural members, elements 
or the like corresponding to those of the first to third 
embodiments, and a detailed description for such struc- 
tures and functions is omitted. 
[0131] The main feature of the GPS watch 600 
according to the fourth embodiment is that the GPS 
watch 600 has a display face of the display section 320 
which is inclined at an angle a to the receiving face of 
the GPS receiving antenna 23 for a user to face the dis- 
play face in a state of the receiving face being horizon- 
tal, for the sake of ease of seeing the display. 
[0132] As shown in FIG. 30B, the body 605 of the GPS 
watch 600 comprises the display section 320 at approx- 
imately the center thereof, and the antenna section 350 
containing the GPS receiving antenna 23 therein at the 
other side to the display section 320 for the user. In the 
left side of the display section 320 for the user, the bat- 
tery containing section 340 is arranged so that the lon- 
gitudinal direction thereof is approximately parallel to 
the band extending direction. The operational sections 
336 and 331 are arranged at this side for the user to the 
display section 320 and on the right side surface of the 
upper case 601, respectively. The attachment portions 
for the band members 310 and 31 1 are faced to each 
other to sandwich the display section 320 and the 
antenna section 350. 

[0133] As shown in FIG. 31 , on the back side of the 
upper case 601 , a case back 602 is attached by screws 
through an O-ring 615. The instrument case 609 com- 
prising the upper case 601 and the case back 602, has 
a bent shaped vertical section in the band extending 
direction. In the instrument case 609, inner devices and 
the like are contained. 

[01 34] On the instrument case 609, a display window 
321 is provided at the highest position in the central por- 
tion on this side for the user. Under the display window 
321, an LCD device 11 is disposed to fix to the upper 
portion of a housing 612 which is fixed to the inside of 
the instrument case 609. Under the LCD device 11, a 
light luminescent panel (light emitting portion) 650 
which is fixed to the upper portion of the housing 612, is 
provided. 

[0135] Under the housing 612, a housing 616 which 
has a lower portion supported by the case back 602 
through buffers 61 7, is provided apart from the housing 
612. The housing 616 has a bent shaped vertical sec- 
tion in the band extending direction so as to correspond 
to the shape of the instrument case 609. The digital 
board 43 is sandwiched between the lower housing 616 



in the other side and the upper housing 612. On the 
upper surface of the digital board 43. an inclination 
switch 613 is provided. 

[01 36] At a position on the housing 61 6 in this side for 
5 the user, the analog board 28 is sandwiched between 
the lower housing 616 and the upper housing 619 which 
is fixed to the inside of the instrument case 609. The 
analog board 28 and the digital board 43 are electrically 
connected to each other through wiring 630. 
10 [01 37] The GPS receiving antenna 23 is provided on 
the upper surface of the housing 619. Between the 
upper surface of the GPS receiving antenna 23 and the 
upper case 601, buffers 620 are provided to enhance 
the shockproof of the GPS receiving antenna 23. 
75 [01 38] The buffers 620 for the GPS receiving antenna 
23 are arranged, for example, in the four sides on the 
GPS receiving antenna 23. 

[01 39] The GPS receiving antenna 23 and the display 
section 320, in the GPS watch 600 are arranged so that 
20 the receiving face of the GPS receiving antenna 23 is 
placed at a predetermined angle a to the display face of 
the display section 320, as shown in FIG. 30B. 
[01 40] Therefore, a display face of the display section 
320 is inclined at a predetermined angle a to the receiv- 
es ing face of the GPS receiving antenna 23 toward the 
user when the receiving face is made horizontal. 
[0141] When the inclination switch 613 inclines at a 
predetermined angle to the horizontal surface, the 
switch turns on. The inclination switch 61 3 is set to turn 
30 on when the receiving face of the GPS receiving 
antenna 23 is approximately horizontal to make the 
GPS receiving antenna 23 in a receiving condition. 
[0142] When the switch turns on, an operation by the 
receiving circuit section, for example, an operation for 
35 GPS positioning measurement is started. 

[0143] At approximately the same time that signal 
processing is finished by the receiving circuit section, on 
the basis of reception signal received through the GPS 
receiving antenna 23, data, e.g.. measured positioning 
40 data generated by the signal processing, are displayed 
by the display section 320. 

[0144] The light luminescent panel 650 provided 
under the LCD device 1 1 functions as a back light for 
the display section 320. At approximately the same time 
45 that signal processing is finished by the receiving circuit 
section, on the basis of reception signal received 
through the GPS receiving antenna 23, the light lumi- 
nescent panel 650 turns on. 

[01 45] FIG. 33 is a flow chart showing an operation for 
so GPS measurement of the GPS watch and FIG. 34 is a 
block diagram of the whole GPS watch according to the 
fourth embodiment. 

[01 46] The CPU 820 controls the entirety of the GPS 
watch 600. In the step 81, the CPU 820 conducts the 
55 display section 320 to display an ordinary watch display 
(time indication) on the basis of a time measurement by 
the time measurement section 810. When an operation 
of the key input section which includes the operational 
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sections 331 and 336 is carried out in this state, the 
CPU 820 conducts a mode change to the GPS position 
measuring mode in the step S2. In the state, when a 
user moves his arm to make the receiving face of the 
GPS receiving antenna 23 approximately horizontal, the 
inclination switch 613 turns on in the step S3. In step 
S4, for example, the CPU 820 starts a GPS position 
measuring operation automatically on the basis of 
measurement of the GPS measurement section 840 
containing the receiving circuit section and the data 
processing section. When the operation is completed in 
the step S5, the CPU 820 conducts the EL display sec- 
tion 830 to turn a light luminescent panel 613 on to dis- 
play in the step S6. Thereafter, in the step S7, the 
display section indicates the data, e.g., the position 
measured results data and the like, which is created by 
signal processing through the GPS measurement sec- 
tion 840. 

[0147] As described above, in the fourth embodiment 
of the invention, because the display face of the display 
section 320 is inclined at a predetermined angle a to the 
receiving face of the GPS receiving antenna 23 toward 
the user when the user wears the GPS watch on a wrist 
so that the receiving face is horizontal, the user can see 
the indication on the display section 320 easily. Accord- 
ingly, it is possible to see the indication on the display 
section 320 with receiving. 

[0148] Preferably, the predetermined angle a between 
the display face of the display section 320 and the 
receiving face of the GPS receiving antenna 23 is 0-60° 
from the viewpoint of design and handling property. 
[0149] Because the operational section 336 is 
arranged on the same surface as the display section 
320, it is possible to obtain a good handling property. 
[0150] Further, in this embodiment, the inclination 
switch 613 which turns on when it inclines at a predeter- 
mined angle to the horizontal surface, is provided; and 
the inclination switch 613 is set to turn on when the 
receiving face of the GPS receiving antenna 23 is 
approximately horizontal to make the GPS receiving 
antenna 23 in a receiving condition, and thereby the sig- 
nal operation by the receiving circuit section is started. 
Accordingly, by only making the receiving face of the 
GPS receiving antenna 23 approximately horizontal and 
making the GPS receiving antenna 23 in a receiving 
condition, the inclination switch 613 turns on and 
thereby the signal operation by the receiving circuit sec- 
tion is started. Therefore, it is possible to make the oper- 
ation simple in comparison with the case in which only 
the operation using the operational sections 335 and 
330 starts the signal operation by the receiving circuit 
section. 

[01 51 ] In this embodiment, the light luminescent panel 
650 is provided as a back light for the display section 
320; and at approximately the same time that signal 
processing is finished by the receiving circuit section, on 
the basis of reception signal received through the GPS 
receiving antenna 23, the light luminescent panel 650 



turns on while the measured positioning data generated 
by the signal processing are displayed by the display 
section 320. As a result, a specific operation is not 
required to see the data and the data can be seen in a 

5 dark place easily. 

[0152] In the embodiment, the antenna section 350 
containing the GPS receiving antenna 23 therein and 
the display section 320 is disposed in the band extend- 
ing direction, the battery containing section 340 is 

w arranged in the left side of the antenna section 350 and 
the display section 320. Therefore, when wearing the 
GPS watch 600 on the left wrist by using the band mem- 
bers 310 and 31 1 , the battery containing section 340 is 
positioned in the shoulder joint side of the left arm to the 

is band members 310 and 311. Accordingly, the battery 
containing section 340 does not touch to the back of 
hand even if bending the left wrist upward. Therefore, it 
is possible to wear the GPS watch 600 comfortably. 
[01 53] Further, it is possible to use a battery having a 

20 large size and a large capacity because the arrange- 
ment space for the battery containing section 340 is not 
interfered by the arrangement space for the GPS receiv- 
ing antenna 23 and the display section 320. 
[01 54] In the embodiment, the display face of the dis- 

25 play section 320 is provided in approximately parallel to 
the case back 602 and the receiving face of the GPS 
receiving antenna 23 is inclined at a predetermined 
angle a to the display face, as shown in FIG. 30B. How- 
ever, the receiving face of the GPS receiving antenna 

30 23 may be provided in approximately parallel to the 
case back 602 and the display face of the display sec- 
tion 320 may be inclined at a predetermined angle a to 
the receiving face so that this side of the display face 
goes down to the other side. 

35 [01 55] In the embodiment, although only an applica- 
tion to watch indicating time on an LCD display section 
is explained, it is not limited such examples, for exam- 
ple, the present invention can be also applied to a watch 
having hands, a wrist instrument having no time display 

40 functions, e.g., an electronic compass instrument, an 
electronic depth measurement instrument and the like. 
[01 56] In the above-described electromagnetic shield- 
ing structure, although only an application to an elec- 
tronic watch is explained, the present invention can be 

45 also applied to various types of electronic apparatuses, 
e.g.. a personal computer, a portable telephone, a port- 
able terminal, electronic note book and the like. 
[01 57] As described above, the wrist instrument with 
a band for wearing it on a wrist of a user, comprises: an 

so instrument body (305) held by the band (3 1 0 and 31 1 ) ; 
a display section (320) disposed at a position easy to 
see on a front side of the instrument body; an opera- 
tional section (336) disposed at a position on this side 
for the user, of the instrument body (305); a battery con- 

55 taining section (340) disposed at a position in an oppo- 
site side to the operational section (336); and a data 
receiving section (antenna section 350) disposed at a 
position near the display section (320). 
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[0158] The above-described band may comprise not 
only a pair of band members which are attached to the 
peripheral portions opposite to each other, of the instru- 
ment case, but also a single band member which can be 
attached to band attachments of the instrument body. 
[01 59] According to the wrist instrument, because the 
wrist instrument with a band for wearing it on a wrist of 
a user, comprises: an instrument body held by the band; 
a display section disposed at a position easy to see on 
a front side of the instrument body; an operational sec- 
tion disposed at a position on this side for the user, of 
the instrument body; a battery containing section dis- 
posed at a position in an opposite side to the opera- 
tional section; and a data receiving section disposed at 
a position near the display section, it is possible to 
arrange various types of functional sections to the 
instrument body compactly. 

[0160] Further, it is possible to see a necessary dis- 
play easily by the display section disposed on a front 
side of the instrument body and to conduct various 
types of operations by the operational section disposed 
on the periphery of the instrument body. The wrist 
instrument is fit for portable use because of providing 
with the battery containing section for containing a bat- 
tery as a power. 

[0161] Preferably, the instrument body (305 or 605) 
comprises: a time measurement means (810) for meas- 
uring time; a data processing means (CPU 820) for 
processing data received from the data receiving sec- 
tion (350); and a display control section (CPU 820) for 
making the display section (320) display at least one of 
the time measured by the time measurement means 
and the data processed by the data processing means. 
[0162] According to the wrist instrument having such 
a construction, because the instrument body com- 
prises: a time measurement means for measuring time; 
a data processing means for processing data received 
from the data receiving section; and a display control 
section for making the display section display at least 
one of the time measured by the time measurement 
means and the data processed by the data processing 
means, it is possible to make such data display on the 
display section to see. 

[0163] In the wrist instrument, the data receiving sec- 
tion (350) may comprise a position information receiving 
antenna (23) for receiving a position information sent 
from an outside, which is disposed at a position in an 
attachment direction of the band (310 and 31 1). or at a 
position in a direction perpendicular to the attachment 
direction of the band and passing through the display 
section (320). 

[0164] According to the wrist instrument having such 
a construction, because the data receiving section com- 
prises a position information receiving antenna for 
receiving a position information sent from an outside, 
which is disposed at a position in an attachment direc- 
tion of the band, or at a position in a direction perpendic- 
ular to the attachment direction of the band and passing 



through the display section, it is possible to prevent the 
positioning information receiving antenna from shielding 
by a hand and to prevent the display of the display sec- 
tion from shielding by the hand. 

5 [Q1 65] In the wrist instrument, the band may comprise 
a first band member (310) and a second band member 
(311), and an end of the first band member (310) is 
attached to the battery containing section (340) and an 
end of the second band member (31 1) is attached to a 

w portion of the instrument body (305) in the side of the 
operational section (336). 

[01 66] According to the wrist instrument having such 
a construction, because the band comprises a f irst band 
member and a second band member, and an end of the 

is first band member is attached to the battery containing 
section and an end of the second band member is 
attached to a portion of the instrument body in the side 
of the operational section, it is possible to wear the wrist 
instrument on a wrist by the first band member and the 

20 second band member. 

[0167] In the wrist instrument, the battery containing 
section (340) may comprise: a cylindrical conductive 
member (500) having a cylindrical shape, for containing 
a battery (344) therein, a first terminal (501) which is 

25 formed at one end of the cylindrical conductive member 
to bring into contact with one terminal (345) of the bat- 
tery, a second terminal (51 1) which brings into contact 
with the other terminal (346) of the battery, a cover 
member (341) which is attached to the instrument body 

30 in contact with the one end of the conductive member, 
for preventing the conductive member (500) from com- 
ing out of the battery containing section (340), and a 
power takeoff portion (520) which is electrically con- 
nected to the first terminal (501) and is provided on a 

35 side surface of the conductive member (500). 

[01 68] According to the wrist instrument having such 
a construction, because the battery containing section 
may comprise: a cylindrical conductive member having 
a cylindrical shape, for containing a battery therein, a 

40 first terminal which is formed at one end of the cylindri- 
cal conductive member to bring into contact with one 
terminal of the battery, a second terminal which brings 
into contact with the other terminal of the battery, a 
cover member which is attached to the instrument body 

45 in contact with the one end of the conductive member, 
for preventing the conductive member from coming out 
of the battery containing section, and a power takeoff 
portion which is electrically connected to the first termi- 
nal and is provided on a side surface of the conductive 

so member, the terminal portion of the battery can be 
drawn around to a position by the side surface of the 
battery, through the conductive member. As a result, it is 
possible to enhance the degree of freedom on layout of 
wiring and the like, for the wrist instrument. 

55 [01 69] in the wrist instrument, the battery containing 
section (442; 340) may be disposed in a rear side of the 
instrument body (445; 305). 

[0170] In this case, preferably, a plate-shaped, e.g.. a 
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disc-shaped, and a square plate-shaped, battery is 
used as the battery. 

[01 71 ] According to the wrist instrument having such 
a construction, because the battery containing section 
may be disposed in a rear side of the instrument body, it s 
is possible to make small the external dimension of the 
instrument case in the band attachment direction or in 
the perpendicular direction thereto. Accordingly, it is 
possible to make the instrument case 441 small to look 
at. 10 
[0172] In the wrist instrument, the battery containing 
section (432,340) may be disposed on the band 
(436:310). 

[0173] In this case, preferably, a plate-shaped, e.g.. a 
disc-shaped, and a square plate-shaped, battery is is 
used as the battery. 

[01 74] According to the wrist instrument having such 
a construction, because the battery containing section 
is disposed on the band, even if the hermetic sealing of 
the battery containing section is broken when replacing 20 
an old battery with a new one and the like, and water or 
the like enters the battery containing section, it exerts 
no adverse effect on the instrument cases because the 
battery containing section is arranged on the band 
member. 25 
[0175] In the wrist instrument, the display face of the 
display section (320) may be inclined at an angle to a 
receiving face of the data receiving section (350) for a 
user to face the display face in a state of the receiving 
face being horizontal. 30 
[0176] According to the wrist instrument having such 
a construction, because the display face of the display 
section (320) is inclined at an angle to a receiving face 
of the data receiving section (350) for a user to face the 
display face in a state of the receiving face being hori- 35 
zontal, when the user wears the GPS watch on a wrist 
so that the receiving face is horizontal, the user can see 
the indication on the display section 320 easily. Accord- 
ingly, it is possible to see the indication on the display 
section 320 with receiving. *o 
[0177] In the wrist instrument, the instrument body 
(605:305) preferably comprise: an inclination detecting 
section (613) for detecting an inclination of angle of the 
instrument body in a predetermined range; and a recep- 
tion processing section (820) which starts a reception 45 
processing of the data receiving section (350:840) when 
an inclination of angle in the predetermined range is 
detected. 

[0178] According to the wrist instrument having such 
a construction, because the instrument body com- so 
prises: an inclination detecting section for detecting an 
inclination of angle of the instrument body in a predeter- 
mined range; and a reception processing section which 
starts a reception processing of the data receiving sec- 
tion when an inclination of angle in the predetermined 55 
range is detected, the inclination detecting section can 
detect an inclination angle in the predetermined range, 
of the instrument body to start the reception processing 



of the data receiving section. Therefore, it is possible to 
simplify the operation in comparison with, for example, 
the case that the reception processing is started by 
operating the operational section. 
[0179] In the wrist instrument, the instrument body 
(605:305) may comprise a light luminescent section ( 
luminescent panel 650:830) for emitting a light to illumi- 
nate the display section (320). 
[0180] According to the wrist instrument having such 
a construction, because the instrument body may com- 
prise a light luminescent section for emitting a light to 
illuminate the display section, the display on the display 
section can be seen in a dark place easily. 
[0181 ] In the wrist instrument, the rear surface of the 
instrument body (605:305) is preferably curved to fit a 
wrist. 

[0182] According to the wrist instrument having such 
a construction, because the rear surface of the instru- 
ment body (605:305) is curved to fit a wrist, the wrist 
instrument tends to fit a wrist when wearing the wrist 
instrument on the wrist by using the band. 
[0183] In the wrist instrument, the instrument body 
(605) may comprise a watch section (810) for indicating 
or displaying time. 

[0184] According to the wrist instrument having such 
a construction, because the instrument body comprises 
a watch section for indicating or displaying time, it is 
possible to see time. 

[0185] Preferably, the electronic apparatus comprises: 
an apparatus case (309); a body (100) contained in the 
apparatus case (309), for electromagnetic shielding, the 
body comprising a pair of half body members (18 or 52 
and 47) of shielding material, each pair having a stand- 
ing and surrounding periphery (19 and 48) and an open- 
ing (18k and 47k) at an end, the half body members (18 
or 52 and 47) coupled with each other by fitting an open- 
ing side of one half body member into an opening side 
of the other; and an electronic member (28 or 54 and 
43) disposed in the body. 

[0186] According to the electronic apparatus having 
such a construction, because the electronic apparatus 
comprises the body contained in the apparatus case, for 
electromagnetic shielding, and an electronic member 
disposed in the body, the electronic member is sur- 
rounded in almost all directions by the shielding body 
18, and thereby it is possible to obtain an excellent elec- 
tromagnetic shielding characteristics. Because an elec- 
tronic member, e.g., a digital board and the like, which is 
a generation source of electromagnetic noise is dis- 
posed separately from another electronic member, e.g., 
an analog board, a receiving antenna and the like, 
which tends to be influenced by electromagnetic noise, 
through the shielding body, even if the electronic mem- 
ber which generates high-frequency digital noise and 
the electronic member which tends to be influenced by 
electromagnetic noise are disposed close to each other, 
the latter electronic member is not influenced by electro- 
magnetic noise. 
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[0187] Therefore, even in an extremely small-sized 
electronic apparatus, e.g., an electronic watch or the 
like, it is possible to dispose the electronic member 
which tends to be influenced by electromagnetic noise 
close to the electronic member which generates high* 
frequency digital noise. 

[0188] In the electronic apparatus, the electronic 
member may comprise: a plurality of electronic parts 
(28 or 54 and 43), and an electromagnetic shielding par- 
tm'on member (34) disposed between one part of the 
electronic parts and the other part thereof, for electro- 
magnetic shielding the one part of the electronic part 
from the other part thereof. 

[0189] According to the electronic apparatus having 
such a construction, because the electronic member 
comprises: a plurality of electronic parts, and an electro- 
magnetic shielding partition member disposed between 
one part of the electronic parts and the other part 
thereof, for electromagnetic shielding the one part of the 
electronic part from the other part thereof, one part of 
the electronic parts can be electromagnetically shielded 
from the other part, also in the electromagnetic-shield- 
ing body. 

[0190] Therefore, an electronic member, e.g., a digital 
board and the like, which is a generation source of elec- 
tromagnetic noise is disposed separately from another 
electronic member, e.g., an analog board and the like, 
which tends to be influenced by electromagnetic noise, 
through the electromagnetic shielding partition member, 
in the electromagnetic-shielding body, even if the elec- 
tronic member which generates electromagnetic noise 
and the electronic member which tends to be influenced 
by electromagnetic noise are disposed close to each 
other, in the electromagnetic-shielding body, the latter 
electronic member is not influenced by electromagnetic 
noise. 

[0191] Even in an extremely small-sized electronic 
apparatus, e.g., an electronic watch or the like, it is pos- 
sible to dispose the electronic member which tends to 
be influenced by electromagnetic noise close to the 
electronic member which generates high-frequency dig- 
ital noise. 

[0192] In the electronic apparatus, the half body mem- 
bers (18 or 52 and 47) may be coupled with each other 
by f itting an opening side (19) of one half body member 
(18 or 52) into an opening side (48) of the other (47); 
and the electronic member (28 or 54 ) may be disposed 
in one of the half body members, and a switching piece 
(48b) for switching the electronic member is elasticaliy 
formed in the standing and surrounding periphery (48) 
of the other (47) of the half body members. 
[0193] According to the electronic apparatus having 
such a construction, because a portion of the shielding 
body can be used also as a switching piece for switch- 
ing the electronic member, it provides space-saving on 
design for an electronic apparatus. 
[0194] The electronic apparatus, may further com- 
prises: the electronic member(28 or 54 and 43) pro- 



vided on a circuit board (54) which is disposed between 
the body (100) and a fixing plate (55); and the fixing 
plate (55) which is fixed to the apparatus case (309), for 
fixing the body (100) and the circuit board (54) to the 

5 apparatus case (309); wherein the body (1 00) is assem- 
bled to the fixing plate (55) by passing a hook (52a) pro- 
vided on the body (100) through a hole (54a) formed in 
the circuit board (54) and by soldering the hook (52a) to 
a recess portion (55a) formed on the fixing plate (55). 

10 [0195] According to the electronic apparatus having 
such a construction, because the hook is fixed to the 
recess portion formed on the fixing plate by soldering 
through the hole formed in the circuit board, it is possi- 
ble to integrate the body and the circuit board to the 

is apparatus case through the fixing plate, to make the 
electric potential of the shielding body the same as the 
circuit board, and to improve the electromagnetic 
shielding performance. 

[0196] In the electronic apparatus, a positioning por- 
20 tion (55b) may be provided for positioning the circuit 
board (54) to the fixing plate (55) on the peripheral por- 
tion of the fixing plate. 

[0197] According to the electronic apparatus having 
such a construction, because the positioning portion is 

25 provided for positioning the circuit board to the fixing 
plate on the peripheral portion of the fixing plate, it is 
possible to prevent the circuit board from getting out of 
position to the fixing plate and thereby to integrate the 
fixing plate and the circuit board suitably. 

30 [01 98] The electronic apparatus may further comprise 
a flexible heat seal (12) which comprises a connecting 
portion (240) for electrically connecting the circuit board 
(43) with another electronic member, wherein the circuit 
board (43) may comprise a plurality of pattern electrode 

35 line terminals (232), surfaces to be adhered (233), 
which are formed around the pattern electrode line ter- 
minals (232), and a terminal portion (260) to be con- 
nected with the connecting portion; the connecting 
portion (240) of the heat seal (12) may comprise con- 

40 ductive layers (242) which are formed to correspond to 
the line terminals (232) and the number of which is 
equal to the number of the pattern electrode line termi- 
nals (232), and adhesive layers (243) which are formed 
around the conductive layers (242) and adhered to the 

45 surfaces to be adhered (233) by pressing the connect- 
ing portion (240) against the terminal portion (260), to 
connect the connecting portion (240) with the terminal 
portion 260 and to electrically connect the conductive 
layers (242) with the corresponding pattern electrode 

so line terminals (242); and the difference between the 
heights of the surfaces to be adhered (233) and the pat- 
tern electrode line terminals (232) may be not more 
than 15 jim. 

[01 99] The heat seal may be, for example, for electri- 
55 cally connecting the circuit board with the LCD device. 
[0200] Preferably, the difference between the heights 
of the surfaces to be adhered and the pattern electrode 
line terminals is not more than 10 jim. 
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[0201] In order to set the difference between the 
heights of the surfaces to be adhered and the pattern 
electrode line terminals small, for example, around the 
pattern electrode line terminals, surfaces to be adhered 
having a height a little smaller than that of the tine termi- 5 
nals may be formed, and the adhesive layer may be 
adhered to the upper surfaces to be adhered. The sur- 
faces to be adhered may comprise permanent plated 
resist layers which are formed on the upper surface of 
the circuit board. w 
[0202] According to the electronic apparatus having 
such a construction, because the difference between 
the heights of the surfaces to be adhered and the pat- 
tern electrode line terminals is set small, i.e.. not more 
than 15 nm, it is possible to make the adhesion area is 
between each adhesive layer and each surface to be 
adhered large, even if the width between the line termi- 
nals 232 is small. As a result, it is possible to connect 
the conductive layers with the line terminals certainly. 
[0203] In the electronic apparatus, an antenna (23) 20 
may be arranged outside one (18) of the pair of half 
body members, and the antenna (23) and the electronic 
member (28 or 54 and 43) may be electromagnetically 
shielded mutually by the body (18). 
[0204] According to the electronic apparatus having 2s 
such a construction, because an antenna is arranged 
outside one of the pair of half body members, and the 
antenna and the electronic member are electromagnet- 
ically shielded mutually by the body, even if an electro- 
magnetic member which is a generation source of 30 
electromagnetic noise is included in the body, it is pos- 
sible to prevent the antenna from reception interruption. 
[0205] In the electronic apparatus, the antenna (23) 
may be a GPS receiving antenna for receiving a signal 
from a GPS satellite, and the electronic member (28 or 35 
54 and 43) may comprise a GPS receiving circuit sec- 
tion for processing the received signal from the GPS 
receiving antenna. 

[0206] According to the electronic apparatus having 
such a construction, it is possible to receive a signal 40 
from the GPS satellite through the GPS receiving 
antenna, and to process the received signal from the 
GPS receiving antenna by the electronic member which 
is the GPS receiving circuit section. As a result, the 
electronic apparatus has a GPS function. 45 
[0207] The electronic apparatus may further compris- 
ing: a pair of band members (310 and 311) which are 
attached to the peripheral portions opposite to each 
other, of the apparatus case (309). for wearing the elec- 
tronic apparatus around a wrist; a display section (320) so 
which is disposed in the front side of the electronic 
apparatus, for displaying the data generated by 
processing signals through the receiving circuit section; 
an operational section (331 and 336) which is disposed 
at the peripheral portion of the apparatus case (309) , for 55 
operating the electronic apparatus; and a battery con- 
taining section (340) for containing a battery (344) as a 
power source. 



[0208] According to the electronic apparatus having 
such a construction, because the electronic apparatus 
is a wrist instrument with a band, it is possible to use it 
with wearing on the wrist. It is possible to Know the data 
created by processing signals from the receiving circuit 
section, e.g., position measurement data (present posi- 
tioning information) or the like, by means of the display 
section which is provided in the front side of the appara- 
tus case. Further, various types of operations can be 
carried out by using the operational sections which are 
arranged at the periphery of the apparatus case. 
Because of having the battery containing section for 
containing a battery as an electric power, it is suitable 
for portable use. 

[0209] In the electronic apparatus, the GPS receiving 
antenna (23) may be arranged in a side of the display 
section (320) except this side in a direction of the band 
member (310 and 31 1), for a user; and the operational 
section (331 and 336) is arranged in a side selected 
from a right peripheral side, this side of the display sec- 
tion and this side of the GPS receiving antenna (23). for 
the user. 

[021 0] In the electronic apparatus having such a con- 
struction, the position relationship between the GPS 
receiving antenna and the operational section includes 
some variation as follows. 

(1) The GPS receiving antenna is arranged in the 
left side of the display section, and the operational 
section is arranged at at least one of the right side 
portion of the apparatus case, this side of the dis- 
play section and this side of the GPS receiving 
antenna, for the user. 

(2) The GPS receiving antenna is arranged in the 
right side of the display section, and the operational 
section is arranged at at least one of the right side 
portion of the apparatus case, this side of the dis- 
play section and this side of the GPS receiving 
antenna, for the user. 

(3) The GPS receiving antenna is arranged in the 
other side of the display section, and the opera- 
tional section is arranged at at least one of the right 
side portion of the apparatus case, this side of the 
display section, and this side of the GPS receiving 
antenna. 

[021 1 ] In the case of the above (1), because the GPS 
receiving antenna is arranged in the left side of the dis- 
play section, and the operational section is arranged at 
at least one of the right side portion of the apparatus 
case, this side of the display section and this side of the 
GPS receiving antenna, for the user, when the wrist 
instrument is worn on a left wrist of the user and the 
operational sections are operated by the right hand, it is 
possible to prevent the GPS receiving antenna from 
shielding by the right hand and to prevent the display of 
the display section from shielding by the hand. There- 
fore, it is possible to operate the operational sections 



33 



EPO 982 639 A2 



34 



suitably while not only receiving signals by the GPS 
receiving antenna but also seeing the display on the dis- 
play section. 

[0212] In the case of the above (2), because the GPS 
receiving antenna is arranged in the right side of the dis- 
play section, when the wrist instrument is worn on a left 
wrist of the user and even if a portion of the wrist instru- 
ment is covered by the sleeve of clothes or the like, 
there is a little possibility of covering the GPS receiving 
antenna by the sleeve of clothes or the like. As a result, 
it is possible to carry out reception by the GPS receiving 
antenna suitably 

[0213] Because the GPS receiving antenna is 
arranged at the right side of the display section for the 
user, the operational sections are arranged at at least 
one of the right side portion of the apparatus case, this 
side of the display section and this side of the GPS 
receiving antenna, for the user, when the operational 
sections are operated by the right hand, it is possible to 
prevent the GPS receiving antenna from shielding by 
the right hand. 

[0214] In the case of the above (3), because the GPS 
receiving antenna is arranged in the other side of the 
display section, and the operational section is arranged 
at at least one of the right side portion of the apparatus 
case, this side of the display section, and this side of the 
GPS receiving antenna, when the operational sections 
are operated by the right hand, it is possible to prevent 
the GPS receiving antenna from shielding by the right 
hand. 

[0215] In the electronic apparatus, two of the GPS 
receiving antenna (23), the display section (320) and 
the battery containing portion (340) may be arranged in 
a direction approximately perpendicular to the band 
direction, and the remaining one is arranged in the other 
side for a user; and the battery containing portion (340) 
is arranged in the apparatus case (309, 421 or 609). 
[0216] According to the electronic apparatus having 
such a construction, because two of the GPS receiving 
antenna, the display section and the battery containing 
portion may be arranged in a direction approximately 
perpendicular to the band direction, and the remaining 
one is arranged in the other side for a user; and the bat- 
tery containing portion is arranged in the apparatus 
case, all of the GPS receiving antenna, the display sec- 
tion and the battery containing portion are not arranged 
on a linear line in the apparatus case. Accordingly, the 
size in a direction, of the electronic apparatus is not 
large. 

[021 7] In particular, in the case that the GPS receiving 
antenna and the display section are arranged in a direc- 
tion approximately perpendicular to the band direction, 
the battery containing portion is arranged in this side to 
the GPS receiving antenna and the display section for 
the user, in the apparatus case. In the case that the 
GPS receiving antenna and the display section are 
arranged in the band direction, the battery containing 
portion is arranged in the side in a direction approxi- 



mately perpendicular to the band direction to the display 
section, in the apparatus case. Therefore, it is possible 
to use a battery having a large size and a large capacity 
because the arrangement space for the battery contain- 
5 ing section is not interfered by the arrangement space 
for the GPS receiving antenna and the display section. 
[021 8] When the GPS receiving antenna and the dis- 
play section are arranged in the band direction, and the 
battery containing portion is arranged in the left side to 
w the GPS receiving antenna and the display section for 
the user wearing the electronic apparatus on the left 
wrist by using the band members, the battery containing 
section is positioned in the shoulder joint side of the left 
arm to the band members. Accordingly, the battery con- 
15 taining section does not touch to the back of hand even 
rf bending the left wrist upward. Therefore, it is possible 
to wear the electronic apparatus comfortably. 
[0219] As described above, according to the wrist 
instrument of the invention, because the wrist instru- 
ct? ment with a band for wearing it on a wrist of a user, com- 
prises: an instrument body held by the band; a display 
section disposed at a position easy to see on a front 
side of the instrument body; an operational section dis- 
posed at a position on this side for the user, of the 
25 instrument body; a battery containing section disposed 
at a position in an opposite side to the operational sec- 
tion; and a data receiving section disposed at a position 
near the display section, it is possible to arrange various 
types of functional sections to the instrument body com- 
30 pactly. 

[0220] Further, it is possible to see a necessary dis- 
play easily by the display section disposed on a front 
side of the instrument body and to conduct various 
types of operations by the operational section disposed 
35 on the periphery of the instrument body. The wrist 
instrument is fit for portable use because of providing 
with the battery containing section for containing a bat- 
tery as a power. 

[0221] According to the wrist instrument in which the 

40 instrument body comprises a time measurement means 
for measuring time; a data processing means for 
processing data received from the data receiving sec- 
tion; and a display control section for making the display 
section display at least one of the time measured by the 

45 time measurement means and the data processed by 
the data processing means, it is possible to make such 
data display on the display section to see. 
[0222] According to the wrist instrument in which the 
data receiving section comprises a position information 

so receiving antenna for receiving a position information 
sent from an outside, which is disposed at a position in 
an attachment direction of the band, or at a position in a 
direction perpendicular to the attachment direction of 
the band and passing through the display section, it is 

55 possible to prevent the positioning information receiving 
antenna from shielding by a hand and to prevent the dis- 
play of the display section from shielding by the hand. 
[0223] According to the wrist instrument in which the 
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band comprises a first band member and a second 
band member, and an end of the first band member is 
attached to the battery containing section and an end of 
the second band member is attached to a portion of the 
instrument body in the side of the operational section, it 
is possible to wear the wrist instrument on a wrist by the 
first band member and the second band member. 
[0224] According to the wrist instrument in which the 
battery containing section comprises: a cylindrical con- 
ductive member having a cylindrical shape, for contain- 
ing a battery therein, a first terminal which is formed at 
one end of the cylindrical conductive member to bring 
into contact with one terminal of the battery, a second 
terminal which is formed at the other end of the conduc- 
tive member to bring into contact with the other terminal 
of the battery, a cover member which is attached to the 
instrument body in contact with the one end of the con- 
ductive member, for preventing the conductive member 
from coming out of the battery containing section, and a 
power takeoff portion which is electrically connected to 
the first terminal and is provided on a side surface of the 
conductive member, the terminal portion of the battery 
can be drawn around to a position by the side surface of 
the battery, through the conductive member, and it is 
possible to enhance the degree of freedom on layout of 
wiring and the like, for the wrist instrument. 
[0225] According to the wrist instrument in which the 
battery containing section is disposed in a rear side of 
the instrument body, it is possible to make small the 
external dimension of the instrument case in the band 
attachment direction or in the perpendicular direction 
thereto. Accordingly, it is possible to make the instru- 
ment case small to look at. 

[0226] According to the wrist instrument in which the 
battery containing section is disposed on the band, 
even if the hermetic sealing of the battery containing 
section is broken when replacing an old battery with a 
new one and the like, and water or the like enters the 
battery containing section, it exerts no adverse effect on 
the instrument cases because the battery containing 
section is arranged on the band member. 
[0227] According to the wrist instrument in which the 
display face of the display section is inclined at an angle 
to a receiving face of the data receiving section for a 
user to face the display face in a state of the receiving 
face being horizontal, when the user wears the GPS 
watch on a wrist so that the receiving face is horizontal, 
the user can see the indication on the display section 
320 easily. Accordingly, it is possible to see the indica- 
tion on the display section with receiving. 
[0228] According to the wrist instrument in which the 
instrument body comprises: an inclination detecting 
section for detecting an inclination of angle of the instru- 
ment body in a predetermined range; and a reception 
processing section which starts a reception processing 
of the data receiving section when an inclination of 
angle in the predetermined range is detected, the incli- 
nation detecting section can detect an inclination angle 



in the predetermined range, of the instrument body to 
start the reception processing of the data receiving sec- 
tion. Therefore, it is possible to simplify the operation in 
comparison with, for example, the case that the recep- 
5 tion processing is started by operating the operational 
section. 

[0229] According to the wrist instrument in which the 
instrument body comprises a light luminescent section 
for emitting a light to illuminate the display section, the 
w display on the display section can be seen in a dark 
place easily. 

[0230] According to the wrist instrument in which the 
rear surface of the instrument body is curved to fit a 
wrist, the wrist instrument tends to fit a wrist when wear- 
is ing the wrist instrument on the wrist by using the band. 
[0231 ] According to the wrist instrument in which the 
instrument body comprises a watch section for indicat- 
ing or displaying time, it is possible to see time. 
[0232] According to the electronic apparatus in which 
20 the electronic apparatus comprises the body contained 
in the apparatus case, for electromagnetic shielding, 
and an electronic member disposed in the body, the 
electronic member is surrounded in almost ail directions 
by the shielding body 18, and thereby it is possible to 
25 obtain an excellent electromagnetic shielding character- 
istics. Because an electronic member, e.g., a digital 
board and the like, which is a generation source of elec- 
tromagnetic noise is disposed separately from another 
electronic member, e.g., an analog board, a receiving 
30 antenna and the like, which tends to be influenced by 
electromagnetic noise, through the shielding body, even 
if the electronic member which generates high-fre- 
quency digital noise and the electronic member which 
tends to be influenced by electromagnetic noise are dis- 
ss posed close to each other, the latter electronic member 
is not influenced by electromagnetic noise. 
[0233] Therefore, even in an extremely small-sized 
electronic apparatus, e.g., an electronic watch or the 
like, it is possible to dispose the electronic member 
40 which tends to be influenced by electromagnetic noise 
close to the electronic member which generates high- 
frequency digital noise. 

[0234] According to the electronic apparatus in which 
the electronic member comprises: a plurality of elec- 

45 tronic parts, and an electromagnetic shielding partition 
member disposed between one part of the electronic 
parts and the other part thereof, for electromagnetic 
shielding the one part of the electronic part from the 
other part thereof, one part of the electronic parts can 

so be electromagnetically shielded from the other part, 
also in the electromagnetic-shielding body. 
[0235] Therefore, an electronic member, e.g., a digital 
board and the like, which is a generation source of elec- 
tromagnetic noise is disposed separately from another 

55 electronic member, e.g., an analog board and the like, 
which tends to be influenced by electromagnetic noise, 
through the electromagnetic shielding partition member, 
in the electromagnetic-shielding body, even if the elec- 
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tronic member which generates electromagnetic noise 
and the electronic member which tends to be influenced 
by electromagnetic noise are disposed close to each 
other, in the electromagnetic-shielding body, the latter 
electronic member is not influenced by electromagnetic 
noise. 

[0236] Even in an extremely small-sized electronic 
apparatus, e.g., an electronic watch or the like, it is pos- 
sible to dispose the electronic member which tends to 
be influenced by electromagnetic noise close to the 
electronic member which generates high-frequency dig- 
ital noise. 

[0237] According to the electronic apparatus in which 
a switching piece for switching the electronic member is 
elastically formed in the standing and surrounding 
periphery of the other of the half body members, a por- 
tion of the shielding body can be used also as a switch- 
ing piece for switching the electronic member, it 
provides space-saving on design for an electronic appa- 
ratus. 

[0238] According to the electronic apparatus in which 
the hook is fixed to the recess portion formed on the fix- 
ing plate by soldering through the hole formed in the cir- 
cuit board, it is possible to integrate the body and the 
circuit board to the apparatus case through the fixing 
plate, to make the electric potential of the shielding body 
the same as the circuit board, and to improve the elec- 
tromagnetic shielding performance. 
[0239] According to the electronic apparatus in which 
the positioning portion is provided for positioning the cir- 
cuit board to the f ixing plate on the peripheral portion of 
the fixing plate, it is possible to prevent the circuit board 
from getting out of position to the fixing plate and 
thereby to integrate the fixing plate and the circuit board 
suitably. 

[0240] According to the electronic apparatus in which 
the difference between the heights of the surfaces to be 
adhered and the pattern electrode line terminals is set 
small, i.e., not more than 15 urn, it is possible to make 
the adhesion area between each adhesive layer and 
each surface to be adhered large, even if the width 
between the line terminals 232 is small. As a result, it is 
possible to connect the conductive layers with the line 
terminals certainly. 

[0241 ] According to the electronic apparatus in which 
an antenna is arranged outside one of the pair of half 
body members, and the antenna and the electronic 
member are electromagnetically shielded mutually by 
the body, even if an electromagnetic member which is a 
generation source of electromagnetic noise is included 
in the body, it is possible to prevent the antenna from 
reception interruption. 

[0242] According to the electronic apparatus in which 
the antenna may be a GPS receiving antenna for receiv- 
ing a signal from a GPS satellite, and the electronic 
member may comprise a GPS receiving circuit section 
for processing the received signal from the GPS receiv- 
ing antenna, it is possible to receive a signal from the 



GPS satellite through the GPS receiving antenna, and 
to process the received signal from the GPS receiving 
antenna by the electronic member which is the GPS 
receiving circuit section. As a result, the electronic 
5 apparatus has a GPS function. 

[0243] According to the electronic apparatus which 
further comprises: a pair of band members which are 
attached to the peripheral portions opposite to each 
other, of the apparatus case, for wearing the electronic 
w apparatus around a wrist; a display section which is dis- 
posed in the front side of the electronic apparatus, for 
displaying the data generated by processing signals 
through the receiving circuit section; an operational sec- 
tion which is disposed at the peripheral portion of the 
is apparatus case, for operating the electronic apparatus; 
and a battery containing section for containing a battery 
as a power source, it is possible to use it with wearing 
on the wrist. It is possible to know the data created by 
processing signals from the receiving circuit section, 
20 e.g., position measurement data (present positioning 
information) or the like, by means of the display section 
which is provided in the front side of the apparatus case. 
Further, various types of operations can be carried out 
by using the operational sections which are arranged at 
25 the periphery of the apparatus case. Because of having 
the battery containing section for containing a battery as 
an electric power, it is suitable for portable use. 
[0244] According to the electronic apparatus in which 
the GPS receiving antenna is arranged in the left side of 
30 the display section, and the operational section is 
arranged at at least one of the right side portion of the 
apparatus case, this side of the display section and this 
side of the GPS receiving antenna, for the user, when 
the wrist instrument is worn on a left wrist of the user 
35 and the operational sections are operated by the right 
hand, it is possible to prevent the GPS receiving 
antenna from shielding by the right hand and to prevent 
the display of the display section from shielding by the 
hand. Therefore, it is possible to operate the operational 
40 sections suitably while not only receiving signals by the 
GPS receiving antenna but also seeing the display on 
the display section. 

[0245] According to the electronic apparatus in which 
the GPS receiving antenna is arranged in the right side 

45 of the display section, when the wrist instrument is worn 
on a left wrist of the user and even if a portion of the 
wrist instrument is covered by the sleeve of clothes or 
the like, there is a little possibility of covering the GPS 
receiving antenna by the sleeve of clothes or the like. As 

so a result, it is possible to carry out reception by the GPS 
receiving antenna suitably. 

[0246] In the case that the GPS receiving antenna is 
arranged at the right side of the display section for the 
user, and the operational sections are arranged at at 
55 least one of the right side portion of the apparatus case, 
this side of the display section and this side of the GPS 
receiving antenna, for the user, when the operational 
sections are operated by the right hand, it is possible to 
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prevent the GPS receiving antenna from shielding by 
the right hand. 

[0247] In the case that the GPS receiving antenna is 
arranged in the other side of the display section, and the 
operational section is arranged at at least one of the 
right side portion of the apparatus case, this side of the 
display section, and this side of the GPS receiving 
antenna, when the operational sections are operated by 
the right hand, it is possible to prevent the GPS receiv- 
ing antenna from shielding by the right hand. 
[0248] According to the electronic apparatus in which 
two of the GPS receiving antenna, the display section 
and the battery containing portion may be arranged in a 
direction approximately perpendicular to the band direc- 
tion, and the remaining one is arranged in the other side 
for a user; and the battery containing portion is 
arranged in the apparatus case, all of the GPS receiving 
antenna, the display section and the battery containing 
portion are not arranged on a linear line in the appara- 
tus case. Accordingly, the size in a direction, of the elec- 
tronic apparatus is not large. 

Claims 

1 . A wrist instrument with a band for wearing the wrist 
instrument on a wrist of a user, comprising: 

an instrument body (305) held by the band (310 
and 311); 

a display section (320) disposed at a position 
easy to see on a front side of the instrument 
body; 

an operational section (336) disposed at a 
position on this side of the instrument body 
(305) for the user; 

a battery containing section (340) disposed at 
a position in an opposite side to the operational 
section (336); and 

a data receiving section (350) disposed at a 
position near the display section (320). 

2. The wrist instrument as claimed in claim 1 ; wherein 
the instrument body (305 or 605) comprises: 

a time measurement means (810) for measur- 
ing time; 

a data processing means (820) for processing 
data received from the data receiving section 
(350); and 

a display control section (820) for making the 
display section (320) display at least one of the 
time measured by the time measurement 
means and the data processed by the data 
processing means. 

3. The wrist instrument as claimed in claim 1 ; wherein 
the data receiving section (350) comprises a posi- 
tion information receiving antenna (23) for receiving 



a position information sent from an outside, which is 
disposed at a position in an attachment direction of 
the band (310 and 31 1), or at a position in a direc- 
tion perpendicular to the attachment direction of the 
5 band and passing through the display section 
(320). 

4. The wrist instrument as claimed in claim 1 ; wherein 
the band comprises a first band member (310) and 

w a second band member (311), and an end of the 
first band member (310) is attached to the battery 
containing section (340) and an end of the second 
band member (31 1) is attached to a portion of the 
instrument body (305) in the side of the operational 

15 section (336). 

5. The wrist instrument as claimed in claim 1 ; wherein 
the battery containing section (340) comprises: 

20 a cylindrical conductive member (500) having a 

cylindrical shape, for containing a battery (344) 
therein, 

a first terminal (501) which is formed at one 
end of the cylindrical conductive member to 
25 bring into contact with one terminal (345) of the 

battery, 

a second terminal (51 1) which brings into con- 
tact with the other terminal (346) of the battery, 
a cover member (341) which is attached to the 

30 instrument body in contact with the one end of 

the conductive member, for preventing the con- 
ductive member (500) from coming out of the 
battery containing section (340), and 
a power takeoff portion (520) which is electri- 

35 cally connected to the first terminal (50 1 ) and is 

provided on a side surface of the conductive 
member (500). 

6. The wrist instrument as claimed in claim 1 ; wherein 
40 the battery containing section (442;340) is dis- 
posed in a rear side of the instrument body 
(445;305). 

7. The wrist instrument as claimed in claim 1 ; wherein 
45 the battery containing section (432;340) is dis- 
posed on the band (436;310). 

8. The wrist instrument as claimed in claim 1 ; wherein 
a display face of the display section (320) is inclined 

so at an angle to a receiving face of the data receiving 
section (350) for a user to face the display face in a 
state of the receiving face being horizontal. 

9. The wrist instrument as claimed in claim 1 ; wherein 
55 the instrument body (605;305) comprises: 

an inclination detecting section (613) for 
detecting an inclination of angle of the instru- 
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ment body in a predetermined range; and 
a reception processing section (820) which 
starts a reception processing of the data 
receiving section (350;840) when an inclination 
of angle in the predetermined range is 
detected. 

1 0. The wrist instrument as claimed in claim 1 ; wherein 
the instrument body (605;305) comprises a light 
luminescent section (650;830) for emitting a light to 
illuminate the display section (320). 

1 1 . The wrist instrument as claimed in claim 1 ; wherein 
a rear surface of the instrument body (605:305) is 
curved to f it a wrist. 

12. The wrist instrument as claimed in claim 1 ; wherein 
the instrument body (605;305) comprises a watch 
section (810) for indicating or displaying time. 

13. An electronic apparatus comprising: 

an apparatus case (309); 
a body (100) contained in the apparatus case 
(309), for electromagnetic shielding, the body 
comprising a pair of half body members (18 or 
52 and 47) of shielding material, each pair hav- 
ing a standing and surrounding periphery (19 
and 48) and an opening (18k and 47k) at an 
end, the half body members (18 or 52 and 47) 
coupled with each other by fitting an opening 
side of one half body member into an opening 
side of the other; and 

an electronic member (28 or 54 and 43) dis- 
posed in the body. 

14. The electronic apparatus as claimed in claim 13; 
wherein the electronic member comprises: a plural- 
ity of electronic parts (28 or 54 and 43), and an 
electromagnetic shielding partition member (34) 
disposed between one part of the electronic parts 
and the other part thereof, for electromagnetic 
shielding the one part of the electronic part from the 
other part thereof. 

15. The electronic apparatus as claimed in claim 13 or 
14; wherein the half body members (18 or 52 and 
47) are coupled with each other by fitting an open- 
ing side (19) of one half body member (18 or 52) 
into an opening side (48) of the other (47); and the 
electronic member (28 or 54) is disposed in one of 
the half body members, and a switching piece (48b) 
for switching the electronic member is elastically 
formed in the standing and surrounding periphery 
(48) of the other (47) of the half body members. 

16. The electronic apparatus as claimed in claim 13. 14 
or 15; further comprising: 



the electronic member (28 or 54 and 43) pro- 
vided on a circuit board (54) which is disposed 
between the body (100) and a fixing plate (55); 
and 

5 the fixing plate (55) which is fixed to the appa- 

ratus case (309), for fixing the body (100) and 
the circuit board (54) to the apparatus case 
(309); 

wherein the body (1 00) is assembled to the f ix- 
10 ing plate (55) by passing a hook (52a) provided 

on the body (100) through a hole (54a) formed 
in the circuit board (54) and by soldering the 
hook (52a) to a recess portion (55a) formed on 
the fixing plate (55). 

17. The electronic apparatus as claimed in claim 16; 
wherein a positioning portion (55b) is provided for 
positioning the circuit board (54) to the fixing plate 
(55) on the peripheral portion of the fixing plate. 

20 

1a The electronic apparatus as claimed in claim 16 or 
17; further comprising a flexible heat seal (12) 
which comprises a connecting portion (240) for 
electrically connecting the circuit board (43) with 
25 another electronic member, 
wherein 

the circuit board (43) comprises a plurality of 
pattern electrode line terminals (232), surfaces 
30 to be adhered (233), which are formed around 

the pattern electrode line terminals (232), and 
a terminal portion (260) to be connected with 
the connecting portion; 

the connecting portion (240) of the heat seal 

35 (12) comprises conductive layers (242) which 

are formed to correspond to the line terminals 
(232) and the number of which is equal to the 
number of the pattern electrode line terminals 
(232), and adhesive layers (243) which are 

40 formed around the conductive layers (242) and 

adhered to the surfaces to be adhered (233) by 
pressing the connecting portion (240) against 
the terminal portion (260), to connect the con- 
necting portion (240) with the terminal portion 

45 260 and to electrically connect the conductive 

layers (242) with the corresponding pattern 
electrode line terminals (242); and 
the difference between the heights of the sur- 
faces to be adhered (233) and the pattern elec- 

50 trode line terminals (232) is not more than 15 

|im. 

19. The electronic apparatus as claimed in any one of 
claims 13-18; wherein an antenna (23) is arranged 
55 outside one (18) of the pair of half body members, 
and the antenna (23) and the electronic member 
(43) are electromagnetically shielded mutually by 
the body (18). 
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20. The electronic apparatus as claimed in claim 19; 
wherein the antenna (23) is a GPS receiving 
antenna for receiving a signal from a GPS satellite, 
and the electronic member (28 and 43) comprises a 
GPS receiving circuit section for processing the 5 
received signal from the GPS receiving antenna. 

21. The electronic apparatus as claimed in claim 20; 
further comprising: 

10 

a pair of band members (310 and 311) which 
are attached to the peripheral portions oppo- 
site to each other, of the apparatus case (309), 
for wearing the electronic apparatus around a 
wrist; is 
a display section (320) which is disposed in the 
front side of the electronic apparatus, for dis- 
playing the data generated by processing sig- 
nals through the receiving circuit section; 
an operational section (331 and 336) which is 20 
disposed at the peripheral portion of the appa- 
ratus case (309), for operating the electronic 
apparatus; and 

a battery containing section (340) for contain- 
ing a battery (344) as a power source. 25 

22. The electronic apparatus as claimed in claim 21 : 
wherein 

the GPS receiving antenna (23) is arranged in 30 
a side of the display section (320) except this 
side in a direction of the band member (310 
and 311), for a user; and 
the operational section (331 and 336) is 
arranged in a side selected from a right periph- 35 
eral side, this side of the display section and 
this side of the GPS receiving antenna (23), for 
the user. 

23. The electronic apparatus as claimed in claim 22: 40 
wherein 

two of the GPS receiving antenna (23), the dis- 
play section (320) and the battery containing 
portion (340) are arranged in a direction as 
approximately perpendicular to the band direc- 
tion, and the remaining one is arranged in the 
other side for a user; and 
the battery containing portion (340) is arranged 
in the apparatus case. so 
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